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In the past decade, optoelectronic devices such as photosensors, photo isolators 


and solid state relays have been used extensively in industrial equipment and home 


appliances. 
More recently, the prevalence of microcomputerized 
control systems in 


every field accelerates the demand for high functional, energy saving equipment, 


resulting in high-speed, high-volume processing of information. 
As a result, the 


market for optoelectronic devices as components in microcomputer systems is ever 


expanding. 


We have made great efforts to anticipate future demands and to respond to the 


user's needs so as to contribute to an efficient new lifestyle. 


We are pleased to announce the publication of "Sharp's Optoelectronics 
Data 


Book". 
This data book contains infrared light emitters, light detectors and com- 


pound devices produced by Sharp. 


• 
The information contained in the data book is intended 


to be a general product description. 
Sharp reserves the 


right to make change in specifications 
at any time and 


without notice. 


• 
Sharp does not assume any responsibility for use of any 


circuitry described; no circuit patent licenses are implied. 


• 
Unless specified dimensions for tolerance, 
Max. and 


Min. in the outline dimension drawings are typical values. 


As for the detailed dimensions and characteristics, 
Please 


refer to our individual specification sheets. 
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General Informations 


Classification Chart of Optoelectronic 
Devices 


l8< OPIC Is a registered 
trademark 
of 


Sharp and stands for Optical IC. It 
has a light detecting 
element 
and 
signal 
processing 
circuitry 
Inte- 
grated 
onto a single chip. 


Single Output Type 
Phototransistors 


Darlington 
Output 
Type 


Phototransistors 


Single Output Type 
Photocouplers 


Darlington 
Output Type 
Photocouplers 


Photothyristor 
Couplers/ 


Phototriac 
Couplers 


Transmissive 
Type 


Photointerrupters 


Reflective 
Type 


Photointerrupters 


Reflective 
Type OPIC 
Photointerrupters 
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• ColorSensors 
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Page 
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• Photocouplers 


Model No. 
Page 


PC100 
228 


PCl01 
228 


PCllO 
233 


PCll1 
233 


• Photocouplers 


Model No. 
Page 


PCl12 
233 


PCl13 
233 


PC219 
239 


PC314(Z) (T) 
242 


PC315(Z) (T) 
246 


PC316(Z) (T) 
250 


PC317(Z) (T) 
254 


PC3D14 
242 


PC3D15 
246 


PC3D16 
250 


PC3D17 
254 


PC3Q14 
242 


PC3Q15 
246 


PC3Q16 
250 


PC3Q17 
254 


PC4N25V 
(I) 
258 


PC4N26V 
(I) 
258 


PC4N27V 
(I) 
258 


PC4N28V 
(I) 
258 


PC4N29V 
(I) 
262 


PC4N30V 
(I) 
262 


PC4N32V 
(I) 
262 


PC4N33V 
(I) 
262 


PC4N35V 
(I) 
266 


PC4N36V 
(I) 
266 


PC4N37V 
(I) 
266 


6N135 
270 


6N136 
270 


6N137 
275 


6N138 
280 


6N139 
285 


PC511 
290 


PC619 
294 


PC702V 
(I) 
297 


PC703V 
(I) 
301 


PC713V 
(I) 
305 


PC714V 
(I) 
305 


• Photocouplers 
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345 
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363 
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384 
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363 
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• Photointerrupters 
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644 
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685 


GP1L02 
689 


GP1L03 
692 


GP1L06 
696 


GP1L07 
700 


GP1Ll2 
704 


GP1L21 
708 


GP1L22 
712 


GP1L50 
716 
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GP1L52 
716 


GP1L53 
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• Photointerrupters 
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• 
Solid State 
Relays 
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Quick Reference 
Guide 


Package 
Outline 
(mm) 
Radiant Flux <1>,Peak Emission 
Half 
Inten· 
- 
sity Angle 
Model No. 
Features 
CeramicResin 
Side· 
MIN. 
I, 
Wavelength .t. 
Page 


Metal 
</>3 </>3.2</>5 
t.O 
Base 
Mold 
View 
(mW) 
(mAl 
TYP.(nml 
TYP.(deg) 


GL360 
Compact 
0 
0 
1.5 
40 
950 
±20 
68 


GL371 
Compact 
0 
0 
1.7 
40 
950 
±90 
71 
GL372 
Compact 
0 
0 
1.7 
40 
950 
±70 
71 
GL420 
For photointerrupters 
0 
0 
0.75 
20 
950 
±30 
74 


GL430 
For photointerrupters 
0 
0 
0.5 
20 
950 
±13 
77 


GL450 


Bidirectional 
emission 
0 
0 
0.7 
20 
950 
±18 
80 
tyoe 
for VCRs 


GL451 


Bidirectional 
emission 
0 
0 
0.7 
20 
950 
±18 
80 
type 
for 
VCRs 


GL452 


Bidirectional 
emission 
0 
0 
0.7 
20 
950 
±18 
80 
tVtle for 
VCRs 


GL453 


Bidirectional 
emission 
0 
0 
0.7 
20 
950 
±18 
80 
tvoe 
for VCRs 


GL454 


Bidirectional 
emission 
0 
0 
0.7 
20 
950 
±18 
80 
type 
for VCRs 


GL480 
For photointerrupters 
0 
0 
0.7 
20 
950 
±13 
84 


GL513F 
For industrial use 
0 
(T 
·18) 
1.44 100 
950 
±50 
87 


GL514 


High 
output 
type 
for 
0 


(11 
18) 
3.31 100 
950 
± 
7 
87 
industrial 
use 


GL518 
High 
output 
type 
for 
0 
('11 18) 
2.0 
50 
950 
±1O 
91 
industrial 
use 


GL527 
For remote controllers 
0 
0 
IOmW/sr 
50 
940 
±25 
94 


GL528 
For remote controllers 
0 
23mW/sr 
50 
940 
±13 
94 


GL537 
For remote controllers 
0 
0 
13mW/sr 
50 
950 
±25 
94 


GL538 
For remote controllers 
0 
0 
30mW/sr 
50 
950 
±13 
94 


GL4800 
Thin 
type 
0 
0 
0.7 
20 
950 
+30 
97 


Package 
Outline 
(mm) 
Short Circuit 
Peak Sensitivity 
Response 
Vi~ble 
IscCurr~ 
TimUL.- 
Model No. 
Features 
Resin 
Side 
Light 
Wavelength !., 
Page 
Metal 
Mold 
</>5 </>8.5 


View 


DIP 
Cut·off ~}f) Ev(Qx) 
TYP. (nm) 
~:sf RL (Cl) 


PD43PI 
=l~~nc%pe 
for 
0 
0 
1 
100 
920 
100 
1,000 102 


PD49PI 
For remote 
0 
0 
0 
2.4 
100 
1,000 
- 
- 
105 
controllers 


PD322PI 
For CD, VD 
0 
0 
1.2 
100 
980 
70 
1,000 108 


PD410PI 


For 
remote 
0 
0 
0 
2.5 
100 
1,000 
200 
1,000 111 
controllers 


PD481PI 
For remote 
0 
0 
0 
3.5 
100 
960 
- 
- 
105 
controllers 


PD663PS 
For CD, VD 
0 
0 
0.34/0.08 
1,000 
840 
- 
- 
114 


PD666PS 
For CD, VD 
0 
0 
0.4/0.07 
1,000 
840 
- 
- 
114 


II 


• 
Blue Sensitive 
Photodiodes 
(BS Series) 


Package 


Metal 
Ceramic Resin 


BSI00C 


BSI000 


BS112 


BS120 


BS142 


BS500A 


BS500B 


BS501A 


BS520 


BS521 


BS530F 


BS530G 


BS530UV 


For measuring exposure light 


For industrial use 


Infrared 
light 
cut-off 
type 
for 
measudng 
exposure 
light 


For industrial 
use 


For measuring exposure light 


Infrared 
light cut-off 
type for 
measurinJZ 
-exposure 
liJi!:ht 


For measuring exposure light 


Infrared 
light cut-off 
type for 
measuring 
exoosure 
light 
Infrared light cut-off type for 
measurinlZ 
-exoosure 
lilzht 
High 
sensitivity 
type 
for 
measuring 
instnllnents 


High 
sensitivity 
type 
for 
measurina 
instruments 
For 
measuring 
ultraviolet 
radiation 
light 


Outline 
(mm) 


</>8 
</>8.1 ¢12.4 
019.0 


Short Circuit 
Peak 
Sensitivity 
Curren~ 
Wavelength 
Ap 
M.I~\. 
Ev(Qx) 
TYP. (nm) 


0.14 
100 
560 


0.8 
100 
880 


5.5 
100 
800 


0.14 
100 
560 


18 
100 
800 


3.3 
100 
850 


0.4 
100 
560 


3.3 
100 
850 


0.4 
100 
560 


0.65 
100 
560 


7.0 
100 
600 


35.0 
100 
800 


35.0 
100 
800 


</>5.9 
oo 


Package 
Short 
Circuit 
Open Circuit 
Peak Sen· 


Model 
No. 
Features 
Outline 
Active 
Area 
Current 
Volta~ 
sitivitiy Wave· 
Page 
Metal 
Resin 
Others 
(mm) 
(mm2) 
IS( 
MrV;. 
Ev(Qx) 
length 
Ap 


MIN.-(J/A) 
TYP. (nm) 


SBC102 
For industrial use 
0 
</>15.0 
44 
15.5 
0.18 
100 
750 
134 


SBC111 
For industrial 
use 
0 
</>27.5 
314 
110 
0.18 
100 
750 
134 


SBC255 
For 
installation 
0 
2.5X5 
12.5 
4.4 
0.18 
100 
750 
134 
into eQuipment 


SBC541 
For industrial 
use 
0 
15.9 X40 
200 
70 
0.18 
100 
750 
134 


Package 
Outline 
(mm) 
Reverse 
Dark 
Tenninal Capacitance Short Circuit Ratio 


Model 
No. 
Features 
Resin 
Side 
Voltage 
Current 
Ctl 
Ct2 
Is,,/Isc," TYP. 
Page 


Metal 
</>4.7 
V, 
I, 
Mold 
View 
(V) 
MAX.(nA) 
TYP.(pF) TYP.(pF) 
i.=6OOnm 
i.=9OOnm 


P0150 
For color 
reading 
0 
0 
5 
10 
200 
100 
0.25 
4.5 
137 


P0151 
For color 
reading 
0 
0 
5 
10 
200 
100 
0.25 
4.5 
137 


P0152 
For VCR cameras 
0 
0 
5 
10 
300 
100 
0.25 
4.5 
142 


P0153 
For color 
reading 
0 
0 
5 
5 
300 
100 
0.24 
5.1 
146 


Operation 
Threshold nlwninance 
Propagation 
Time 


Model No. 
Features 
Package 
LowLevelHighLevel EVLH 
EVHL 
tPLH 
tPHL 
Page 
when 
when 
Ev(Qx) 
RL(kO) 
shielded shielded TYP.(tx) TYP.(tx) TYP.{JtslTYP.(ps) 


15431 
Totem pole output type 
Epoxy 
resin 
0 
10 
15 
5 
3 
50 
0.28 
150 


15432 
Totem pole output type 
Epoxy 
resin 
0 
15 
10 
3 
5 
50 
0.28 
150 


15435 
General purposetype 
Epoxy 
resin 
0 
10 
15 
5 
3 
50 
0.28 
154 


15436 
Generalpurposetype 
Epoxy 
resin 
0 
15 
10 
3 
5 
50 
0.28 
154 


15437 


Open 
collector 
output 
Epoxy 
resin 
0 
10 
15 
5 
3 
50 
0.28 
158 
tvoe 


15438 
Open 
collector 
output 
Epoxy 
resin 
0 
15 
10 
3 
5 
50 
0.28 
158 
tvoe 


15440 
!~Pfl~~"'ii~te~=li~:;al~ Epoxy 
resin 
0 
- 
- 
400 
400 
- 
- 
162 


15441F 
!::'J'l1g!~"'ii~~le~=ti~~stt':~ 
Epoxy 
resin 
0 
- 
- 
400 
400 
- 
- 
162 


15445 


Linear 
output, 
side 
EpOXY resin 
- 
- 
- 
- 
- 
- 
- 
- 
166 
view 
tvnP 


15450 
~Pfl~g,"'Ii~~le~=li~hstl':~Epoxy 
resin 
0 
- 
- 
- 
- 
- 
- 
168 


15455 
~l~,;afv~tPut.top 
Epoxy 
resin 
- 
- 
- 
- 
- 
- 
- 
- 
166 


15486 
Built·inamp. type 
Epoxy 
resin 
0 
15 
10 
3 
5 
50 
0.28 
173 


II 


Package 
Outline 
(mm) 
With Visible 
CollectorI 
Peak 
Half 
"Output 
Curre~ 
Sen· 
intensity 
ModelNo. 
Features 
Base Light 
MIN. 
Ee 
sitivity 
Angle Page 
Metal 


Ce· 
Resin </>3</>3.2</>5Side 
Tenni· Cut· 
Wave- 
t.8 
ramie 
(mW 
length~ 
TYP. 
Base Mold 
View nal 
off 
5PT 
DPT 
(mA) 
cm~ 
TYP~ 
(de•.) 


PT360 
Compact 
0 
0 
0 
0.075 0.52 800 
±20 
178 


PT360F 


Compact, 
high 
sensitiv· 
0 
0 
0 
0 
0.075 0.52 860 
±20 
178 
itv 


PT361 
Compact. 
high 
sensitiv- 
0 
0 
0 
0.1 0.01 800 
+20 
181 
ity 


PT361F 
Compact, 
high 
sensitiv- 
0 
0 
0 
0 
0.1 0.01 860 
±20 
181 
itv 


PT370 
Compact 
0 
0 
0 
0.1 100tx 
800 
±45 
184 


PT371 
Compact 
0 
0 
0 
0.1 100tx 
800 
+65 
184 


PT372 
~mpact. 
high 
sensitiv- 
0 
0 
0 
3 
100h 
800 
±70 
184 


PT420F 
For 
VCR 
tape-end 
0 
0 
0 
0 
0.4 
1 
860 
±40 
189 
detection 


PT430 
For photointerrupters 
0 
0 
0 
0.4 
1 
800 
±13 
192 


PT430F 
For photo interrupters 
0 
0 
0 
0 
0.25 
1 
860 
±13 
192 


PT431 
High 
sensitivity 
type 
for 
0 
0 
0 
2 
0.1 
800 
+13 
196 
hotointerrunters 


PT431F 
High 
sensitivity 
type 
for 
0 
0 
0 
0 
1.3 
0.1 
860 
±13 
196 
hotointerruoters 


PT480 
For photointerrupters 
0 
0 
0 
0.4 
1 
800 
±13 
200 


PT480F 
For photointerrupters 
0 
0 
0 
0 
0.25 
1 
860 
±13 
200 


PT481 
H~~rOi~t~:~~i~re:lpe 
for 
0 
0 
0 
1.5 
0.1 
800 
±13 
204 


PT481F 
High 
sensitivity 
type 
for 
0 
0 
0 
0 
0.9 
0.1 
860 
+13 
204 
hotointerrunters 


PT483Fl Longlead type for VCR 
0 
0 
0 
0 
1.5 
0.1 
860 
±13 
204 


PT491 
Compact 
0 
0 
0 
0.3 
Ux 
800 
±40 
208 


PT491F 
Compact 
0 
0 
0 
0 
0.2 
Ux 
860 
+40 
208 


PT493 
Compact 
0 
0 
0 
0.3 
Ux 
800 
±40 
208 


PT493F 
Compact 
0 
0 
0 
0 
0.2 
2h 
860 
+40 
208 


PT501 
For industrial 
use 
0 
(TO-I8) 
0 
2.5 
10 
800 
± 
6 
212 


PT510 
For industrial 
use 
0 
(T 
18) 
0 
0 
2.5 
10 
800 
+ 
6 
212 


PT550 
~~u~~~ii~~ty 
type 
for 0 


(11 
18) 
0 
0 
3 
0.1 
800 
+ 
6 
216 


PT550F 
~~u~~~ii~~ty 
type 
for 0 
Ill' 
18) 
0 
0 
3 
1 
800 
±50 
216 


PT4800 
Thin 
type 
0 
0 
0.12 
1 
800 
+35 
220 


PT4800F Thin 
type 
0 
0 
0 
0.08 
1 
860 
±35 
220 


PT4810 
Thin 
type 
0 
0 
0.45 
1 
800 
+35 
220 


PT4810F 
Thin 
type 
0 
0 
0 
0.27 
1 
860 
±35 
220 


PT4850F Thin 
type 
0 
0 
0 
0.12 
1 
860 
±35 
220 


* 1 
SPT: 
Single 
transistor 
output 
DPT: 
Darlington 
transistor 
output 


Package 
Clearance 
Internal 
With Isolation Current Trans· 
Response 


Model No. 
Features 
tf~n Creepage 
Isolation 
"Output Base Voltage ferRati~ 
Time.!L.- 
Page 
6·pin 
Distance 
Distance 
SPT 
Ter· 
Viso 
~~. 
!rimA) 1~~· 
RL(O) 
DIP 
~raBe- MIN.(mrn) 
MIN.(mm) 
minal (Vrrns) 


PCIOO 


Long 
creepage 
distance 
0 
10.5 
2.0 
0 
0 
5,000 
25 
10 
6 
100 
228 
type 


PC101 
Long 
creepage 
distance 
0 
10.5 
2.0 
0 
5,000 
25 
10 
6 
100 
228 
type 


PCllO 
Long 
creepage 
distance 
0 
8.0 
0.5 
0 
0 
5,000 
50 
5 
4 
100 
233 
type 


PCl11 
Long 
creepage 
distance 
0 
8.0 
0.5 
0 
5,000 
50 
5 
4 
100 
233 
tvpe 


PCl12 
Long 
creepage 
distance 
0 
8.0 
0.5 
0 
0 
5,000 
40 
10 
4 
100 
233 
type 


PCl13 
Long 
creepage 
distance 
0 
8.0 
0.5 
0 
5,000 
40 
10 
4 
100 
233 
tvoe- 


"Output 
Isolation 
Current Transfer 
Turn·on 


Model No. 
Features 
Package 
Voltage 
Ratio CTR 
Time too 
Page 


SPT 
V,•• 
~ifl· 1I,(mA) 
MAX. I R (0) 
(Vrms) 
(ps) 
L 


PC219 
Bidirectionallinear output 
5·pin mini-flat package 
0 
2,000 
50 
I 
5 
50 
I 
50 
239 


Package 
Output 
Isolation 
CurrentTransfer 
Response 


Model No. 
Features 
Voltage 
RatioCT~ 
Tim~ 
Page 
4·pin 
g-pin 
16·pin 
SPT 
DPT 
VISO 
~iI'{. 1,(mA) 
TYP. 
R (0) 
mini-flat 
mini·f1at 
mini-nat 
(Vrms) 
(US) 
L 


PC314(Z)(T) 
AC input 
response 
0 
0 
2,500 
20 
±1 
4 
100 
242 


PC3Dl4 
AC inputresponse,2·ch 
0 
0 
2,500 
20 
±1 
4 
100 
242 


PC3Ql4 
AC inputresponse,4·ch 
0 
0 
2,500 
20 
±1 
4 
100 
242 


PC315(Z)(T) 
High 
sensitivity 
0 
0 
2,500 
600 
1 
60 
100 
246 


PC3Dl5 
High sensitivity,2·ch 
0 
0 
2,500 
600 
1 
60 
100 
246 


PC3Ql5 
High sensitivity,4·ch 
0 
0 
2,500 
600 
1 
60 
100 
246 


PC316(Z)(T) 
High 
collector-emitter 
0 
0 
2,500 
50 
5 
4 
100 
250 
voltage 


PC3Dl6 


High 
collector-emitter 
0 
0 
2,500 
50 
5 
4 
100 
250 
voltage. 
2-ch 


PC3Ql6 


High 
collector-emitter 
0 
0 
2,500 
50 
5 
4 
100 
250 
voltage. 
4-ch 


PC317 (Z)(T) 
General 
purpose 
0 
0 
2,500 
50 
5 
4 
100 
254 


PC3Dl7 
General purpose, 2·ch 
0 
0 
2,500 
50 
5 
4 
100 
254 


PC3Ql7 
General purpose, 4·ch 
0 
0 
2,500 
50 
5 
4 
100 
254 


With 
IsolationCollector- 
Current Transfer Response~ 
Turn-on Time 
ton 
Package 
"Output 
Base 
Voltage emitter 
RatioCT~ 
- 


Model No. 
Features 
6-pin 
Termi- 
v". 
Voltage MIN. 
I, 
TYP. 
RL 
MAX. 
Ie 
Page 
SPT 
DPT 
(Vnns) 
VCfO 
(%) 
(mA) 
(ps) 
(0) 
(ps) 
(mAl 
DIP 
nal 
IV) 


PC4N25V 
Generalpurposetype 
0 
0 
0 
2,500 
30 
20 
10 
3 
100 
- 
- 
258 


PC4N26V 
Generalpurposetype 
0 
0 
0 
1,500 
30 
20 
10 
3 
100 
- 
- 
258 


PC4N27V 
Generalpurposetype 
0 
0 
0 
1,500 
30 
10 
10 
3 
100 
- 
- 
258 


PC4N28V 
Generalpurposetype 
0 
0 
0 
500 
30 
10 
10 
3 
100 
- 
- 
258 


PC4N29V 


High 
transfer 
efficiency 
0 
0 
0 
2,500 
30 
100 
10 
- 
- 
5 
50 
262 
tyee 


PC4N30V 


High 
transfer 
efficiency 
0 
0 
0 
1,500 
30 
100 
10 
- 
- 
5 
50 
262 
tvee 


PC4N32V 
High transfer 
efficiency 
0 
0 
0 
2,500 
30 
500 
10 
- 
- 
5 
50 
262 
type 


PC4N33V 


High 
transfer 
efficiency 
0 
0 
0 
1,500 
30 
500 
10 
- 
- 
5 
50 
262 
tv~ 


PC4N35V 
Generalpurposetype 
0 
0 
0 
3,550 
30 
100 
10 
- 
- 
3 
2 
266 


PC4N36V 
Generalpurposetype 
0 
0 
0 
2,500 
30 
100 
10 
- 
- 
3 
2 
266 


PC4N37V 
Generalpurposetype 
0 
0 
0 
1,500 
30 
100 
10 
- 
- 
3 
2 
266 


II 


* 1 
SPT: 
Single 
transistor 
output 
Lead 
forming 
type 
(VI type) 
is available 
in addition 
to the basic 
models. 


DPT: 
Darlington 
transistor 
Output 


Package 
"Output 
Isolation 
CurrentTransfer 
Response 


Model No. 
Features 
Voltage 
RatioCfR 
Timet, 
Page 
4·pinPWB 
6-pin 
V,•• 
MIN. 
TYP. 
Mounting 
DIP 
SPT 
FET 
(Vrms) 
('7,:;) 
I,(mA) 
(us) 
R,(fl) 


PC511 
Long 
creepage 
distance 
0 
0 
5,000 
10 
20 
3 
100 
290 
type 


PC619 


Bidirectional 
linear 
output 
0 
0 
2,000 
- 
- 
- 
- 
294 
tv~ 


* 2 
SPT: 
Single 
transistor 
output 
FET: 
Bidirectional 
analog 
FET 
output 


Isolation 
Collector- 
Current 
Transfer 
Response~ 
Package 
.1Output 
With 
Voltage 
emitter 
RatioC~ 
ModelNo. 
Features 
6·pim 
Base 
V ISO 
voltage 
MIN. 
I, 
TYP. 
RL 
Page 


DIP 
SPT 
DPT 
Terminal 
(Vrms) 
iw 
(%) 
(mA) 
(ps) 
(0) 


"PC702V 


High 
collector-emitter 
0 
0 
0 
5,000 
70 
40 
10 
2 
75 
297 
voltage 
type 
"PC703V 


High 
collector-emitter 
0 
0 
0 
5,000 
70 
40 
10 
4 
100 
301 
volta'l"e 
tyoe 


··PC713V 
General purpose type 
0 
0 
0 
5,000 
35 
50 
5 
4 
100 
305 
··PC714V 
General purpose type 
0 
0 
5,000 
35 
50 
5 
4 
100 
305 
··PC715V 


High 
transistor efficiency 
0 
0 
5,000 
35 
600 
1 
60 
100 
309 
tVDe 


··PC716V 


High 
transistor efficiency 
0 
0 
5,000 
35 
1,000 
1 
130 
100 
313 
tvee 
"PC723V 


High 
collector-emitter 
0 
0 
0 
5,000 
80 
50 
5 
6 
100 
317 
voltage 
type 
High 
allowable 
input 
cur- 
- 


PC724V 
rent 
tyoe 
0 
0 
5,000 
35 
20 
100 
4 
100 
321 
"PC725V 
~~thtri~~t~~~r;:J:~r 
tv;:;,ltage 
0 
0 
0 
5,000 
300 
1,000 
1 
100 
100 
325 
'PC733 
AC input type 
0 
0 
0 
5,000 
35 
15 
± 
1 
4 
100 
329 


PC733H 


AC 
input. 
high 
allowable 
0 
0 
0 
5,000 
35 
20 
±100 
4 
100 
333 
inout 
current 
tvO@ 


* * Lead 
forming 
type 
(VI type 
or W type) 
is available 
in addition 
to the basic 
models. 
* Lead 
forming 
type 
(I 
type) 
is available 
in addition 
to the basic 
models. 


Package 
·'Output 
Isolation 
Current 
Transfer 
Response~ 
Voltage 


Ratio 
CT.....!L-- 


ModelNo. 
Features 
4·pin 
g·pin 
12·pin 
16-pin 
SPT 
DPT 
V, •• 
MIN. 
I,(mA) 
TYP_ 
RL(O) 
Page 


DIP 
DIP 
DIP 
DIP 
(Vnns) 
(%) 
(ps) 


·PC810 


High 
speed 
under 
high 
load 
0 
0 
5,000 
60 
1 
(MAX.:il) 
1,000 337 
resistance 


PC812 
High noise reduction 
type 
0 
0 
5,000 
90 
5 
(MAX.J8) 
100 
341 


PC813 


AC input. 
high 
noise 
reduc· 
0 
0 
5,000 
20 
±1 
4 
100 
345 
tion 
type 
(I-channel) 


PC823 


AC input. 
high 
noise 
reduc· 
0 
0 
5,000 
20 
±1 
4 
100 
345 
tion 
tVtle (2-channel) 


PC843 


AC input. 
high 
noise 
reduc· 
0 
0 
5,000 
20 
±1 
4 
100 
345 
tion 
tvee 
(4-channel) 


·PC814 
AC input 
type 
(I-channel) 
0 
0 
5,000 
20 
±1 
4 
100 
350 


PC824 
AC input 
type (2-channel) 
0 
0 
5,000 
20 
±1 
4 
100 
350 


PC844 
AC input 
type (4-channel) 
0 
0 
5,000 
20 
±1 
4 
100 
350 
·PC815 


High 
transfer 
efficiency 
0 
0 
5,000 
600 
1 
60 
100 
355 
tvOe 
(l·channel) 


PC825 


High 
transfer 
efficiency 
0 
0 
5,000 
600 
1 
60 
100 
355 
type 
(2-channel) 


PC835 


High 
transfer 
efficiency 
0 
0 
5,000 
600 
1 
60- 
100 
355 
tvoe 
(3-channel) 


PC845 


High 
transfer 
efficiency 
0 
0 
5,000 
600 
1 
60 
100 
355 
tvoe 
(4-channel) 


High 
collector-emitter 
volt· 
0 
0 
PC816 
age, 
high 
density 
mounting 
5,000 
50 
5 
4 
100 
359 
type (I-channel) 
I 


High 
collector-emitter 
volt- 
0 
0 
PC826 
age, 
high 
density 
mounting 
5,000 
50 
5 
4 
100 
359 
tvre (2-channel) 
I 
High 
collector-emitter 
volt- 


PC846 
age, 
high 
density 
mounting 
0 
0 
5,000 
50 
5 
4 
100 
359 


type (4-channel) 


·PC817 


General 
purpose 
type 
(1- 
0 
0 
5,000 
50 
5 
4 
100 
363 
channel) 


PC827 


General 
purpose 
type 
(2- 
0 
0 
5,000 
50 
5 
4 
100 
363 
channel) 


PC837 


General 
purpose 
type 
(3- 
0 
0 
5,000 
50 
5 
4 
100 
363 
channel) 


PC847 


General 
purpose 
type 
(4- 
0 
0 
5,000 
50 
5 
4 
100 
363 
channel) 


·PC818 


High 
speed 
under 
high 
load 
0 
0 
5,000 
10 
1 
7 
1,000 367 
resistance 


PC829 
n~~i~~~h~\~al 
configura- 
0 
0 
5,000 
50 
5 
4 
100 
384 


PC849 
~~~iFl~h=\~a1 
configura 
0 
0 
5,000 
50 
5 
4 
100 
384 
·PC851 


High 
collector-emitter 
0 
0 
5,000 
40 
5 
4 
100 
371 
voltalZe 


PC852 


High 
collector-emitter 
0 
0 
5,000 
1,000 
1 
100 
100 
375 
volta2e 


PC853 


High 
collector-emitter 
0 
0 
5,000 
1,000 
1 
100 
100 
375 
voltaue 
(300V) 


PC853H 


High 
collector-emitter 
0 
0 
5,000 
1,000 
1 
100 
100 
375 
voltalZe 
(350V) 


PC865 


High 
collector-emitter 
0 
0 
5,000 
1,000 
1 
100 
100 
380 
voltajle 


PC8D52 


High 
collector-emitter 
0 
0 
5,000 
1,000 
1 
100 
100 
375 
voltaue 
(2-channel) 


PC875 


High 
collector-emitter 
0 
0 
5,000 
1,000 
1 
100 
100 
380 
voltalZe 
(2-channel) 


PC895 


High 
collector-emitter 
0 
0 
5,000 
1,000 
1 
100 
100 
380 
voltaire 
(4-channel) 


PC8Q52 


High 
collector-emitter 
0 
0 
5,000 
1,000 
1 
100 
100 
375 
voltage 
4-channel 


* 1 
SPT: Single transistor 
output 


DPT: Darlington 
transistor 
output 
* Lead forming type (I 
type) is available 
in addition 
to the basic 
models_ 


Package 
Output 
With 
Isolation 
Current Transfer 
Propagation 
Time 
Voltage 
Ratio CfR 
Model 
No. 
Features 
Base 
MIN 
- 
- 
Page 
g·pin 
Photodiode 
Photodiode 
ViSO 
tPHl 
tPLH 
+ 
+Darington Terminal 
(Vnns) 
(%). 
I,(mA) 
RL(kO) 
DIP 
Transistor 
transistor 
TYP.{ps) TYP.{ps) 


6N135 


High 
speed, 
high 
noise 
0 
0 
0 
2,500 
7 
16 
0.3 
0.4 
4.1 
270 
reduction type 


6N136 
High 
speed. 
high 
noise 
0 
0 
0 
2,500 
19 
16 
0.3 
3.0 
1.9 
270 
reduction 
type 


6N137 
Ultra· high Speed response 
0 
0 
2,500 
TYP. 
5.0 
0.045 
0.045 
0.35 
275 
700 


6N138 


High 
transfer 
efficiency. 
0 
0 
2,500 
300 
1.6 
2 
7 
2.2 
280 
high 
soeed 
tvpe 


6N139 


High 
transfer 
efficiency, 
0 
0 
0 
2,500 
400 
0.5 
5 
10 
4.7 
285 
hiuh 
Snf"ed tvnP 
II 


Package 
Operation 
Isolation 
Threshold 
Propagation 
~ 
Input 
Current 


Model 
No. 
Features 
6·pin 
g·pin 
Low 
High 
Voltage 
IFHL 
hLH 
Page 
Single- 
Level 
Level 
VISO 
(PHL 
(PLH 
RL(O) 
DIP 
DIP 
in-line 
;:;~No 
~~No 
(Vnns) 
MAX.(mA)MAX.(mA)TYP.!!',) TYP.!!',) 


PC900V 
Digital 
output 
type 
0 
0 
5,000 
2.0 
- 
1 
2 
280 
388 


PC901V 
Digital 
output 
type 
0 
0 
5,000 
0 
2.0 
2 
1 
280 
392 


PC902 
AC,inputly'pe.c.•papleofforming 
0 
0 
5,000 
±0.7 
- 
7,000 
10,500 
680 
396 
an 
mteOTatlOn 
CirCUit 


PC904 


Built-in 
voltage 
detector 
0 
- 
- 
5,000 
- 
- 
- 
- 
- 
402 
circuit 


PC910 


Digital 
output, 
high speed 
0 
0 
2,500 
5.0 
- 
0.05 
0.05 
350 
408 
response 
type 


PC915 


Wide 
band 
linear 
output 
0 
- 
- 
5,000 
- 
- 
- 
- 
- 
413 
tvne 


PC917 


High 
speed, 
high 
noise 
0 
0 
2,500 
- 
- 
0.3 
0.3 
1,900 
417 
reduction tvoe 


PC918 


High 
speed, 
high 
noise 
0 
0 
2,500 
- 
- 
0.3 
0.3 
1,900 
417 
reduction tvpe 


PC9D10 
High speed, 2·channel type 
0 
0 
2,500 
5.0 
- 
0.050 
0.050 
350 
432 


PC9D17 
High 'petd, high common mode 
0 
0 
2,500 
- 
- 
0.3 
0.3 
1,900 
436 
re ection 2·channel tVlY' 


PC920 
High output 
(SIP) 
0 
0 
1,500 
- 
2.0 
3 
3 
RL,15 
421 
Ru18 


PC921 
High output 
(DIP) 
0 
0 
2,000 
- 
3.0 
2 
2 
RL1 
5 
426 
R 
10 


§lr,g\~\r~~~~e 
RMS On-state 
Operating 
Isolation 
Package 
Current 
Minimwn 
VDRM(Vnns) I,(Anns) 
Wave 
Trigger 
Voltage 
Model No. 
Features 
Page 
4-pin 
WaIn 
G-pin 8-pin 
Half 
Full 
Current In 
Viso 


400 
600 
0.1 
0.2 
MAX_(mA) 
DIP 
Package 
DIP 
DIP 
Wave Wave 
(Vrms) 


SllMD3 
High noise reduction type 
0 
0 
0 
0 
10 
2,500 
441 


"SllMD5V 
High isolationvoltagetype 
0 
0 
0 
0 
10 
5,000 
445 


S1lMD5T 
NO.5pin mold type 
S·pin 
0 
0 
10 
5,000 
449 
DIP 


SllMM5 
Mini-flattype 
0 
0 
0 
0 
10 
2,500 
445 


"SI2MDI 
V 
High isolationvoltage type 
0 
0 
0 
0 
15 
5,000 
454 


Sl2MD2 
High noise reduction type 
0 
0 
0 
0 
10 
1,500 
458 


S12MD22 
High 
noise 
reduction 
type 
0 
0 
0 
0 
10 
1,500 
458 
for telephone sets 


Sl2MD3 
General purpose type 
0 
0 
0 
0 
15 
1,500 
454 


"S21MD3V 
High noise reduction type 
0 
0 
0 
0 
15 
5,000 
462 


S2lMD3TV No.5 pin mold type 
S-pin 
0 
0 
10 
5,000 
449 
DIP 


"S21MD4V 
Built·in zero-cross circuit. high 
0 
0 
0 
0 
15 
5,000 
470 
noise reduction tvee 


S21MD4TV No.5 pin mold type 


5-pin 
0 
0 
10 
5,000 
449 
DIP 


S2lMM3 


Mini-flat, 
high noise reduc· 
0 
0 
0 
0 
15 
2,500 
462 
tion tyoe 


S2lME3 
Conforms 
to 
safety 
stan- 
O 
0 
7 
5,000 
466 
dard in Europe 


S2lME3F 
Conforms 
to 
safety 
stan- 
O 
0 
7 
5,000 
466 
dard in Europe 


S2lMM4 
R~;lh\~hz:~~~:ruci!~~~ 
mini· 
0 
0 
0 
0 
15 
2,500 
470 


S21ME4 
~~~~iW_i;azf::~c~~~~uAn 
0 
0 
7 
5,000 
466 


S2lME4F 
Conforms 
to safety 
standard 
in 
0 
0 
7 
5,000 
466 
Eurooe. 
built-in 
zero-cross 
circuit 


"S22MDI V 
High isolationvoltagetype 
0 
0 
0 
0 
10 
5,000 
474 


S22MD2 
High isolationvoltagetype 
0 
0 
0 
0 
8 
5,000 
478 


* * Lead 
forming 
type 
(VI type 
or W type) 
is available 
in addition 
to the 
basic 
models. 
* Lead 
forming 
type 
(I type) 
is available 
in addition 
to the 
basic 
models. 


Slit Width 
Disk 
Threshold 
Operation 
Gap (mm) 
Slit 
(mm) 
Pitch 
Input Current 
(rom) 
With 
Model No. 
Features 
Connector 
Page 
Low 
High 
Terminal IrLH(mA)IFHL(mA) 
level 
level 
2 
2.4 3 
3.2 
5 
10 
.250.5 
2 
2.50.71.14 
when 
when 
MAX. 
MAX. 
shielded 
shielded 


GPIA05 
With connector terminal 
0 
0 
0 
- 
- 
- 
486 


GPIA05HR 
With connector terminal 
0 
0 
0 
0 
- 
- 
490 


GPIA06 
2·phase digital output type 
0 
0 
0 
- 
15 
493 


GPIA08 
Both·sided mounting type 
0 
0 
0 
5 
- 
498 


GPIAIO 
With connector terminal 
0 
0 
0 
0 
- 
- 
502 


GPIAl3R 
2·phase digital output encoder type 
0 
0 
- 
- 
506 


GPIAl4 


5mm ,i{ap, PWB 
direct 
0 
0 
0 
8 
- 
511 
mountmg 
type 


GPIAl5 


High 
sensing 
accuracy, 
PWB 
0 
0 
0 
10 
- 
515 
mounting 
type 


GPIAl6R 
2·phase digital output encoder type 
0 
0 
- 
- 
519 


GPIAl7 
Wide gap type (IOmm) 
0 
0 
0 
7 
- 
523 


GPIAl8 
PWB mounting type 
0 
0 
0 
5 
- 
527 


GPIAl8LC 
PWB mounting type 
0 
0 
0 
- 
5 
531 


GPIAl8LR 
PWB mounting type 
0 
0 
0 
- 
5 
535 


GPIAl9 
Side mounting type 
0 
0 
0 
5 
- 
539 


GPIA20 
PWB 
mounting 
type 
0 
0 
0 
9.5 
- 
543 
with 
cover case 


GPIA21 
Snap-in 
mounting 
type 
0 
0 
0 
0 
- 
- 
547 
with 
connector 
term mal 


GPIA22HR 
With connector terminal 
0 
0 
0 
0 
- 
- 
490 


GPIA22LC 
With connector terminal 
0 
0 
0 
- 
- 
486 


GPIA23LC 
With connector terminal 
0 
0 
0 
0 
- 
- 
486 


GPIA25LC 
With connector terminal 
0 
0 
0 
0 
- 
- 
486 


GPIA26LC 
With connector terminal 
0 
0 
0 
- 
- 
502 


GPIA27LC 
Snap-in 
mounting 
type 
0 
0 
0 
0 
- 
- 
547 
with 
connector 
term mal 


GPIA30R 
~i~~ti~ 
d~~f./l:~a~riglet 
encoder 
type, 
0 
0 
- 
- 
551 
GPIA3lLC 
With connector terminal 
0 
0 
0 
0 
- 
- 
555 


GPIA33R 
~i~~ti~ 
d~~{it:~a~l~g~t 
encoder 
type, 
0 
0 
- 
- 
558 


GPIA34LC 
Snap-in 
mounting 
type 
0 
0 
0 
0 
- 
- 
563 
with 
connector 
term mal 


GPIA35R 
2-phase 
digital 
output 
encoder 
.22 
- 
- 
567 
type, 
moire 
stripe 
application 


GPIMO 
With lever type actuator & connector 
0 
- 
- 
572 


GPIA50HR 
Both·sided mounting type 
0 
0 
0 
5 
- 
575 


GPIA5lHR 
Side mounting type 
0 
0 
0 
5 
- 
575 


GPIA52HR 
PWB mounting type 
0 
0 
0 
5 
- 
575 


GPIA52LR 
PWB mounting type 
0 
0 
0 
- 
5 
579 


GPIA53HR 
PWB mounting type 
0 
0 
0 
8 
- 
583 


GPIA57HR 
With positioning pin 
0 
0 
5 
- 
587 


Model 
No. 
Features 
Detecting 
O~~t~l;g 
VisbbJi_o1~ht 
Low Level 
Distance 
voFta{le 
Output 
Voltage 
Page 
(rom) 
Vo< ( 
) 
Vol (V) Typ. 


GP2AIO 
Long 
focal 
distance 
2-7 
4.5-5.5 
0.2 
732 


GP2All 
Light 
modulation 
type 
2-5 
4.5-5.5 
0.2 
735 


GP2A12F 
Long 
focal 
distance 
4-5 
4.5-5.5 
0 
0.2 
739 


II 


Gap (mml 
Slit width lmml 
* 1 Output Current Transfer 


With 
Visible 
Ratio CTR 


Model No. 
Features 
Con· 
Light 
,--- 
Page 


nector 
Cut·off 
MIN. 
0.9 2 
3 3.5 4.2 5 10 13.2 0.15 0.25 0.5 0.8 2.0 
SPT DPT 
(%) 
I,(mA) 


GPlS0l 
General purpose type 
0 
0 
0 
10 
20 
591 


GPlS0IF 
General purpose, visible 
0 
0 
0 
0 
8 
20 
591 
light cut-off type 


GPlS05 
5mm i{ap, PWB 
0 
0 
0 
2.5 
20 
595 
mountmg type 


GPlS06 
High 
sensing 
accuracy, 
PWB 
0 
0 
0 
0.5 
20 
599 
mounting type 


GPlS07 
Compact, PWB mounting type 
0 
0 
0 
4.3 
1.5 
603 


GPlS09 
Snap-in mounting type 
0 
0 
0 
0 
2.5 
20 
607 
with connector tennmal 


GPlS10 
PWB mounting type 
0 
0 
0 
2 
20 
612 
with cover case 


GPlS11 
Linear output. PWB 
0 
0 
11.5 
20 
616 
mounting type 


GPlS12 
PWB mounting type 
0 
0 
0 
10 
10 
620 
with positioning pm 


GPlS17 
Compact. PWB mounting type 
0 
0 
0 
1 
3 
624 


GPlS18 
Compact, PWB mounting type 
0 
OJ 
0 
1.6 
1.5 
628 


GPlS20 
With positioning pin, 
1.1 
OJ 
0 
1.6 
1.5 
632 
PWB 
mounting 


GPlS21 
With mounting hole 
1.2 
0 
0 
1.8 
1.5 
636 


GPlS22 
With mounting hole 
1.2 
0.3 
0 
2 
5 
640 


GPlS23 
With mounting hole 
0 
OJ 
0 
0.8 
5 
644 


GPlS40 
With lever type 
0 
0 
2.5 
20 
648 
actuator & connector 


GPlS41 
With lever type 
0 
0 
2.5 
20 
653 
actuator & connector 


GPlS50 
Both·sided mounting type 
0 
0 
0 
2.5 
20 
657 


GPlS51 
Side mounting type 
0 
0 
0 
2.5 
20 
657 


GPlS52 
PWB mounting type 
0 
0 
0 
2.5 
20 
657 


GPlS53 
PWB mounting type 
0 
0 
0 
2.5 
20 
661 


GPlS54 
PWB mounting type 
0 
0 
0 
2.5 
20 
665 


GPlS55 
With positioning pin 
0 
0 
0 
3 
20 
669 


GPlS56 
With positioning 
pin 
0 
0 
0 
20 
20 
673 
PWB mounting type 


GPlS560 
With positioning pin 
0 
0 
0 
1 
20 
677 
PWB mounting type 


GPlS58 
With positioning pin 
0 
0 
0 
2.5 
20 
681 
PWB mounting type 


GPILOI 
High sensitivity type 
0 
0 
0 
300 
1 
685 


GPILOIF 
ll~~~~~~il;~~i>e 
visible 
0 
0 
0 
0 
250 
1 
685 


GPIL02 
High sensitivity. side 
0 
0 
0 
20 
10 
689 
mounting type 


GPIL03 
Wide gap type (10mml 
0 
0 
0 
100 
1 
692 


GPIL06 
~~~ ~~~~~i~t;'t~~gap, 
0 
0 
0 
30 
1 
696 


GPIL07 
~~i~rv1i:npv~~h~~~~~ing 
type 0 
0 
0 
50 
1 
700 


GPILl2 
High sensitivity, PWB mounting 
0 
0 
0 
300 
1 
704 
type with positioning pin 


GPIL21 
With mounting hole, 
1.2 
0 
0 
40 
1 
708 
PWB mounting type 


GPIL22 
With mounting hole, 
1.2 
0.3 
0 
20 
1 
712 
PWB mounting type 


GPIL50 
High sensitivity, 
0 
0 
0 
50 
1 
716 
Both-sided mounting type 


GPIL51 
~i~eh~~~;~~ype 
0 
0 
0 
50 
1 
716 


GPIL52 
~~~ s:itr;,~~W~t;'type 
0 
0 
0 
50 
1 
716 


GPIL53 
~~~ ~r;,~~W~i'type 
0 
0 
0 
30 
1 
720 


GPIL54 
~~~ ~~~W~i'type 
0 
0 
0 
50 
1 
724 


GPIL55 
~$~~~~~W~t,i'tvoe 
0 
0 
0 
30 
2 
728 


* 1 
SPT: Single transistor output 
DPT: Darlington transistor output 


Package 
Foca! Distance 
* 1 Output 
Current transfer 
(mm) 
Visible 
Ratio CTR 


Model No. 
Features 
Case 
DIP 
Snap- 
Light 
- 
Page 
Type 
Mold 
in 
1 3 
4 5 
Cut-off 
SPT 
DPT 


MIN_ 
I.(mA) 
Type 
(%) 


GP2S01 
General 
purpose 
type 
0 
0 
0 
1 
20 
742 


GP2S01F 
General 
purpose 
type 
0 
0 
0 
0 
1 
20 
742 


GP2S03 
Long focal distance 
type 
0 
0 
0 
0 
0.8 
20 
746 


GP2S04 
Compact, 
dual-in-line 
package 
0 
0 
0 
0 
0.5 
4 
749 


GP2S05 


Compact, 
long 
focal 
0 
0 
0 
0 
1.4 
20 
754 
distance type 


GP2S06 
Compact, 
flat package 
type 
0 
0 
0 
0.5 
4 
749 


GP2S07 
Compact. 
mini-flat 
package 
0 
0 
0 
0.5 
4 
749 
type 


GP2S09 


Compact 
DIP 
type 
with 
0 
0 
0 
0.5 
4 
749 
long 
lead 


GP2S10 


Compact, 
short 
lead 
0 
0 
0 
0 
0.5 
4 
749 
flat package 


GP2S15 
Compact 
DIP type 
with 
0 
0 
0 
0 
0.5 
20 
754 
long 
lead 


GP2L01 
High sensitivity 
type 
0 
0 
0 
30 
10 
758 


GP2L01F 
High sensitivity 
type 
0 
0 
0 
0 
25 
10 
758 


GP2L04 
~;~\:~SitiVity.compact 
0 
0 
0 
0 
12.5 
4 
762 


GP2L06 
High sensitivity, 
compact 
0 
0 
0 
0 
12.5 
4 
762 
flat 
package 
type 


GP2L09 
~1~ht~S~ir~t1~~~'r~~ct 
0 
0 
0 
0 
12.5 
4 
762 


GP2L20L/R 
r;~:ud"x¥e~~~~~d~~~~ion 
0 
0 
5 
20 
767 


GP2TD02 
Optical tilt sensor 
0 
11.8 
0 
- 
- 
771 


II 


* 1 
SPT: 
Single 
transistor 
output 
DPT 
: Darlington 
transistor 
output 


Repetitive 
RMS On-state Current 
Isolation 
Minimum 


Package 
Peak Off·slate 
Zero- 
Snubber 
Voltage 
Trigger 
Model No. 
Features 
Voltage 
Ir (Arms) 
Current 
Page 
V".(Vrms) 
cross 
circuit 
Viso 
I", 


SIP 
DIP 
Other 
400 
600 1.2 1.5 2 
12 16 


Multi- 
Circuit 
(Vrrns) 
(mAl 


package 
output 
MAX. 


510IDOI 
100V lines 
a 
a 
a 
5,000 
10 
776 


520IDOI 
200V lines 
a 
a a 
5,000 
10 
776 


5101002 


IOOV lines, 
built-in 
a 
a 
a 
a 
5,000 
10 
776 
zero-cross 
circuit 


520ID02 


200V 
lines, 
built-in 
a 
a a 
a 
5,000 
10 
776 
zero-cross 
circuit 


5202081 


200V 
lines, 
for 
a 
a 
a 
2,500 
- 
796 
(~~~ao~~~l~ 2A 


52010Xl 


200V 
lines. 
for 
a 
a 
(I) 
2,500 
- 
796 
controll 
ing 
IA 
(l6-channel) 


5112Pll 


lOOV lines, 
compact, 
a 
a 
a 
a 
a 
2,500- 
- 
784 
built-in 
zero-cross 
& snubber 
circuits 


5212Pll 


200V 
lines, 
compact. 
a 
a 
a 
a 
a 
4,000 
- 
784 
built-in 
zero-cross 
& snubber 
circuits 


5116Pll 


IOOV lines, 
compact, 
a 
a 
a 
a 
a 
2,500 
- 
784 
built-in 
zero-cross 
& snubber 
circuits 


5216Pll 


20QV lines. 
compact, 
a 
a 
a 
a 
a 
4,000 
- 
784 
built-in 
zero-cross 
& snubber 
circuits 


lOOV lines, 
compact. 


5116P21 


2-output, 
built-in 
a 
a 
16,3 
a 
a 
2,000 
- 
787 
zero-cross 
& snubber 
circuits 


200V 
lines, 
compact, 


5216P21 


2-output, 
built-in 
a 
a 
16,3 
a 
a 
4,000 
- 
787 
zero-cross 
& snubber 
circuits 


lOOV lines, 
4-output 
a 
a 


4·ch. 
a 
5116P41 
built-in 
snubber 
(16~) 
1,500 
- 
790 
circuit 
3,3 


200V 
lines, 
4-output 
a 
a 


4·ch. 
a 
5216P41 
built-in 
snubber 
G~) 
4,000 
- 
790 
circuit 


IOQV lines, 
compact, 
4·ch. 
a 
5116P42 


4-output 
a 
a 
(16,3) 
2,000 
- 
793 
CHI: 
built- 
in zero-cross 
(chi) 
cirucuit 
3,3 


200V 
lines, 
compact, 
4-ch. 
a 
5216P42 


4-output 
a 
a 
(16,3) 
4,000 
- 
793 
CHI: 
built-in 
zero-cross 
(chi) 
circuit 
3,3 


5101501 


IOQV lines, 
compact, 
a 
a 
a 
4,000 
15 
780 
high 
rush 
current 
resistivity 


5201501 


20QV lines, 
compact, 
a 
a 
a 
4,000 
15 
780 
high 
rush 
current 
resistivity 


5101502 


IOQV lines, 
compact, 
a 
a 
a 
a 
4,000 
15 
780 
high 
rush 
current 
resistivity 


200V 
lines, 
compact, 


5201502 


high 
rush 
current 
a 
a 
a 
a 
4,000 
15 
780 
resistivity, 
built-in 


zero-cross 
circuit 


IOQV lines, 
compact, 


5101503 
built-in 
input 
resistor, 
a 
a 
a 
4,000 
15 
780 
high 
rush 
current 


resistivity 


200V 
lines, 
compact, 


5201503 
built-in 
input 
resistor, 
a 
a 
a 
4,000 
15 
780 
high 
rush 
current 


resistivity 


lOOV lines, 
compact, 


5101504 


built-in 
input 
resistor, 
a 
a 
a 
a 
4,000 
15 
780 
high 
rush 
current 


resistivity, 
built-in 


zero-cross 
circuit 


200V 
lines, 
compact, 


5201504 


built-in 
input 
resistor, 
a 
a 
a 
a 
4,000 
15 
780 
high 
rush 
current 


resistivity, 
built-in 


zero-cross 
circuit 


Table of Models with Safety 
Standard 
Approval 


Model No. 
UL 
TUV 
VDE 
BS 
SEMKO 
DEMKO 
El FEMKO 
NOTE 


PCIOO 
0 
- 
0*1 
0.6.1 
O-Q-l 
0+1 
0*1 


PCIOI 
0 
- 
0*1 
0.6.1 
0-Q-2 
0+1 
0*2 


PCllO 
0 
- 
0*2 
0.6.2 
0-Q-3 
0+1 
0*3 
Double 


PClll 
0 
- 
0*2 
0.6.2 
0-Q-4 
0+1 
0*4 
protection 
PC1l2 
0 
- 
0*2 
0.6.2 
0-Q-5 
0+1 
0*5 
approved 
PC113 
0 
- 
0*2 
0.6.2 
0-Q-6 
0+1 
0*6 


PC511 
0 
0*1 
- 
- 
- 
- 
- 


PC619 
0 
- 
- 
- 
- 
- 
- 


PC702V 
0 
O*S 
- 
- 
- 
- 
- 
PC702VI Included 


PC703V 
0 
O*S 
- 
- 
- 
- 
- 
PC703VI Included 


PC713V 
0 
0*2 
- 
- 
- 
- 
- 
PC713VI Included 


PC714V 
0 
0*2 
- 
- 
- 
- 
- 
PC714VI Included 
PC715V 
0 
0*2 
- 
- 
- 
- 
- 
PC715VI Included 
PC716V 
0 
0*2 
- 
- 
- 
- 
- 
PC716VI Included 


PC723V 
0 
0 
- 
- 
- 
- 
- 
PC723VI Included 


PC724V 
L::. 
- 
- 
- 
- 
- 
- 


PC725V 
L::. 
L::. 
- 
- 
- 
- 
- 
PC725W Included 


PC733 
0 
- 
- 
- 
- 
- 
- 
PC7331 Included 


PC733H 
0 
- 
- 
- 
- 
- 
- 


PC810 
0 
- 
- 
- 
- 
- 
- 
PC8101 Included 


PC813 
0 
- 
- 
- 
- 
- 
- 


PC814 
0 
- 
- 
- 
- 
- 
- 
PC8141 Included 


PC815 
0 
0*3 
- 
- 
- 
- 
- 
PC8151 Included 


PC816 
0 
- 
- 
- 
- 
- 
- 


PC817 
0 
0*4 
- 
- 
- 
- 
- 
PC8171 Included 


PC818 
0 
0*5 
- 
- 
- 
- 
- 
PC8181 Included 


PC823 
0 
- 
- 
- 
- 
- 
- 


PC824 
0 
- 
- 
- 
- 
- 
- 


PC825 
0 
0*3 
- 
- 
- 
- 
- 


PC826 
0 
- 
- 
- 
- 
- 
- 


PC827 
0 
0*4 
- 
- 
- 
- 
- 


PC829 
0 
0*4 
- 
- 
- 
- 
- 


PC835 
0 
0*3 
- 
- 
- 
- 
- 


PC837 
0 
0*4 
- 
- 
- 
- 
- 


PC843 
0 
- 
- 
- 
- 
- 
- 


PC844 
0 
- 
- 
- 
- 
- 
- 


PC845 
0 
0*3 
- 
- 
- 
- 
- 


PC846 
0 
- 
- 
- 
- 
- 
- 


PC847 
0 
0*4 
- 
- 
- 
- 
- 


PC849 
0 
0*7 
- 
- 
- 
- 
- 


PC851 
0 
- 
- 
- 
- 
- 
- 


PC865 
0 
- 
- 
- 
- 
- 
- 


PC875 
0 
- 
- 
- 
- 
- 
- 


D 


Model No. 
UL 
TDv 
VDE 
BS 
SEMKO 
DEMKO 
EI FEMKO 
NOTE 


PC895 
0 
- 
- 
- 
- 
- 
- 


PC900V 
0 
0*6 
- 
- 
- 
- 
- 
PC900VI Included 


PC901V 
L::,. 
- 
- 
- 
- 
- 
- 
, 


PC902 
0 
- 
- 
- 
- 
- 
- 


PC904 
0 
- 
- 
- 
- 
- 
- 


PC910 
0 
- 
- 
- 
- 
- 
- 


PC9DI0 
0 
- 
- 
- 
- 
- 
- 


PC917 
0 
- 
- 
- 
- 
- 
- 


PC9D17 
0 
- 
- 
- 
- 
- 
- 


PC918 
0 
- 
- 
- 
- 
- 
- 


PC920 
0 
- 
- 
- 
- 
- 
- 


PC921 
0 
- 
- 
- 
- 
- 
- 


PC4N25V 
0 
0*9 
- 
- 
- 
- 
- 
PC4N25VI Included 
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fI 


Explanations 


2-1 
General Description 
of Optoelectronic 
Devices 


2-1-1 
Infrared Light Emitting Diode (LED) 


(1) 
Operating principle 
The 
infrared 
LED utilizes 
the PN junction 
of gallium 
arsenide 
(GaAs) crystals. 


When no voltage 
is applied 
to the PN junction 
of an 
infrared 
LED, the junction 
is placed 
in a thermal 
equilib- 
rium, as shown in Fig. 1 (a), wherein the Fermi level of the 
P layer matches 
that of the N layer, with the height of the 
potential 
barrier 
set at VD. 
Once a forward 
voltage 
V is applied to the junction, 
the 
height of the potential 
barrier 
is reduced to VD'V (see Fig. 1 
(b)), and holes and electrons 
are injected into the Nand 
P 
layers, respectively. 
As a result, both layers have a higher 
carrier 
concentration 
than 
that 
at the 
time 
of thermal 
equilibrium. 
And carrier 
recombination 
occurs as the PN 
junction tries to return to stable thermal 
equilibrium. 
The 
energy difference 
occurring 
before and after carrier 
recom- 
bination 
in emitted 
as an infrared 
light. 


Infrared 
LEDs use GaAs crystals 
for the following 
rea- 
sons: 


CD 
Silicon 
(Si) or germanium 
(Ge) forms 
an 
indirect 
transition 
type semiconductor 
in which carrier 
recom- 
bination 
is accompanied 
with thermal 
vibration 
of the 
crystal 
lattice. 
In contrast, 
the GaAs semiconductor 
has a direct transition 
band structure 
with only light 
emitting 
in which transition 
is accompanied 
with no 
thermal 
vibration. 
Hence light emission 
efficiency 
is 
relatively 
high. 
® 
The 
light emission 
spectrum 
of the GaAs 
infrared 
LED is similar to that of the Si light detecting elements. 
In general, 
the optical output (radiant 
flux: ell.) resulting 
from a forward 
current 
supplied to a PN junction 
is given 
by the following formula: 


V D : Potential 
barrier 
Electrons 
Conduction 
band 
~• • • • 
- - - - --- 
- ---- 
- - ---- 
--------- 
---- 
Fermi level 
o 
0 
0 
O~ 
~~ 
Player 
---N-l-a-y-er--Valence 
band 


( a ) 
Thermal 
Equilibrium 
State 
.-. 
.C 
§-3 
;rl~ 


.."....,...0:::0 
,;"'------------ 
_______Light Light ~/ 


O-O---O--O~ 


Player 


(b) 


0-0 


N layer 
When a Forward 
Voltage 
Is Applied 


'" 
1.24 
I 
..•.. 
e=-,t-'1. 
F 


'Ie: External 
quantum 
efficiency 
The external 
quantum 
efficiency 
('I.) is approximately 
1% for the diffusion type GaAs, 2 to 5% for the liquid phase 
epitaxial 
GaAs, 0.1% for the gallium 
arsenide 
phosphor 
(GaAsP), 1 to 3% for the gallium 
phosphor 
(GaP) red, and 
0.02 to 0.05% for the GaP green. 
This reveals that the liquid 
phase 
epitaxial 
GaAs 
LED produces 
the largest 
optical 
output. 


The peak wavelength 
,t of the optical output depends on 
the energy released at the time of carrier 
recombination, 
as 
follows: 
Eg"'AE=hv 
_ c 
v-T 


Eg: Energy band gap 
AE: Energy difference 
occurring 
as a result 
of carrier 
recombination 
h: Planck's 
constant 
v: Frequency 
of light 
c: Velocity of light 
Above formulas 
give the peak wavelength 
(,t) as follows: 


,t =k", 1.24 x 10' 
(nm) 
Eg 
Eg 
From this formula 
we know that the peak wavelength 
of 
the GaAs LED is approximately 
950 nm. 
The wavelength 
characteristics 
of the GaAs infrared 
LED and Si photodiode 
are shown in Fig. 2. 


(2) 
Appearance 
and structures 
The infrared 
LED can have the following three packages. 
(a) 
Can package 
The LED chip is mounted 
on a metal stem and is sealed 
in a cap that 
has a window. 
The 
emission 
light 
has a 
beam angle depending on the lens-shaped cap window. This 
type of package 
is superior 
to other types of packages 
in 
terms of moisture-, 
heat- and corrosion-proof 
performance, 


and is suited for applications 
in severe environments. 
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(b) 
Resin stem package 
The chip is mounted 
on a resin stem and is coated 
with 
transparent 
resin. 


(c) 
Resin mold package 
The 
chip is mounted 
on a lead 
frame 
and is molded 
in 
transparent 
resin. 
The emission 
light can have a variety 
of 
directions 
or beam 
angles 
depending 
on the 
lens· shaped 
resin. 


Fig. 3 shows 
package 
structures 
of infrared 
LEOs. 


(3) 
Electro·optical 
characteristics 


CD 
Forward current 
versus 
forward 
voltage 
The current 
versus 
voltage 
response 
of the GaAs infrared 
LED is similar 
to that of ordinary 
silicon diodes. 
A typical 


example 
is shown 
in Fig. 4 


Glass lens 
Cap 
Resin mold 


Infrared 
LED chip 


(a) 
Can Package 
(b) 
Resin Stem Package 


Resin mold 
/"" 
---.... 


Fig. 3 
Package Structures of Infrared lED 
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Fig.4 
Current ys. Voltage (GL514) 


When a forward 
voltage 
is applied 
to an LED, a forward 
current 
begins flowing at a certain 
voltage. 
This voltage 
is 
called 
a forward 
threshold 
voltage. 
The 
GaAs 
infrared 


LED has a threshold 
voltage 
of approximately 
l.OV, which 
is larger 
than that of general 
silicon diodes 
(approx. 
0.6V). 


The 
GaAs 
infrared 
LED has a relatively 
small 
reverse 


breakdown 
voltage 
(absolute 
maximum 
rating: 
3 to 6V) as 
compared 
with 
that 
of silicon 
diodes 
(more 
than 
30V). 


Hence, care must be taken 
to avoid 
application 
of reverse 
voltage 
exceeding 
this maximum 
rating. 


Fig. 5 shows the forward 
current 
versus 
forward 
voltage 


response 
of a GaAs 
infrared 
LED 
using 
a temperature 


parameter. 
The GaAs infrared 
LED has a forward 
voltage 


temperature 
coefficient 
of approximately 
-1.9mV 
I"C, 
2 


which 
is slightly 
smaller 
than 
that 
of silicon 
diodes 
(-2.3 


mV I"C). 
The forward 
voltage 
drops by approximately 
0.19 
V per temperature 
rise of 100·C. 


~ 
Radiant 
flux versus 
forward 
current 


The total optical 
energy 
irradiated 
from an infrared 
LED 


is referred 
to as radiant 
flux, represented 
in watts. 
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Duty Ratio (GL514) 


Fig. 6 shows 
a typical 
example 
of radiant 
flux versus 


forward 
current 
response. 


While radiant 
flux is proportional 
to forward 
current in a 
relatively 
small 
current 
range, 
light 
emission 
efficiency 


drops in a large forward 
current 
range (near the maximum 
rating 
of the forward 
current) 
because the device tempera· 
ture rises due to heat dissipation 
of the current. 
To achieve 
a larger radiant 
flux in a large forward 
current 
range, the 


pulse driving technique 
must be used. 


Fig. 7 shows the peak forward 
current 
allowed 
for the 
infrared 
LED in relation to the duty ratio of the pulse drive. 


® 
Radiant flux versus ambient temperature 
The radiant 
flux of an infrared 
LED varies 
with device 


temperature. 
Fig. 8 shows 
radiant 
flux versus 
ambient 


temperature, 
with the radiant 
flux at Ta = 25'C normalized 
to one. 
The 
radiant 
flux 
lowers 
as the 
temperature 


increases. 
For the GL514, it is reduced by 50% at Ta=100·C. 


® 
Beam angle 
The distribution 
of radiant 
intensity 
around 
an infrared 
LED is referred 
to as beam angle. 
In general, the maximum 
radiant 
intensity is obtained on the front optical axis, and is 


5 


><" 
l;: 
2 
C 
'":a 
'"•... 


Q) 
'E 0.5 
'" 
Q) 
c>: 


0.2 


IF 
const. 
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reduced 
as the angle to the optical 
aXIs Increases. 
The 
range of the optical 
angle, within which the radiant 
inten· 


sity is no less than 50% of the maximum 
available 
value, is 


referred 
to as the half intensity 
angle, which is used as a 
guideline to identify the beam angle response 
curve. 


A typical example of radiation 
diagram 
is shown in Fig. 9. 


The figure tells us that the GL371 has a half intensity angle 
of ±90 degrees. 
We know from this figure that the GL371 


has a wide beam angle. 


(§) 
Radiant intensity versus distance 


The radiant 
intensity 
of an infrared 
LED has a response 
along its optical axis as represented 
by Fig. 10. 
Radiant 
intensity 
is, in general, 
inversely proportional 
to 
square distance. 
For a device with narrow beam angle, how· 


ever, the radiant 
intensity 
is far less dependent 
on distance 


when the distance 
ranges are small because the light detec- 
tor receives 
almost 
entire 
luminous 
flux. 
It is inversely 
proportional 
to square distance 
at a relatively 
far distance. 
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(1) 
Operating 
principle 
When the PN junction 
of a silicon (Si) diode is exposed 
to 
light, it produces 
electron·hole 
pairs in the silicon crystal, 
as 
shown 
in Fig. 11. 
If the incident 
light has a greater 
energy 
than 
the silicon's 
energy 
band 
gap 
(E.), the electrons 
and 
holes 
diffuse 
along 
the concentration 
gradient 
in the 
PN 
junction. 
When 
they 
reach 
the depletion 
layer, 
they 
are 
accelerated 
by an electric 
field, 
and 
electrons 
and 
holes 
diffuse into the Nand 
P layers, 
respectively. 
As a result, 
if 
the both edges 
of PN junction 
are open, an electromotive 


force 
(Vael 
is produced 
across 
the 
PN 
junction, 
and 
a 
current 
(lp) flows through 
the junction 
in reverse direction 
if 


a load is connected 
across 
it. 


It is the electrons 
and holes generated 
in the colse vicinity 
of 
the 
PN 
junction 
surface 
that 
efficiently 
cause 
the 
photocurrent 
output. 
Those 
generated 
away 
from the PN 
junction 
recombine 
and disappear 
before reaching 
the deple· 
tion layer, 
hence do not serve 
the photocurrent. 


To improve 
sensitivity 
to long wavelength 
light, 
a deep 
junction 
is needed, as shown is Fig. 12. To make the device 
sensitive 
to short 
wavelength 
light, 
a junction 
must 
be 
formed 
near the silicon surface. 


Since silicon 
has an energy 
band gap (E.) of 1.12eV, the 


upper 
limit of light wavelength 
that 
contributes 
to photo· 
current 
output of the silicon photodiode is given by the follow· 
ing formula: 


A. =l:!E.-=.!1!"" 
1 100(nm) 
E. 
E. 
' 


Conduction 
band 


-- - ----- 
Fermi 
level 
Voc: Electromotive 
force 
Forbidden 
band 


o Holes 
Valence 
band 
N layer 


Short 
wavelength 
-------Long 
wavelength 


Light 
~ 
Photocurrent 


L,: Electron 
diffusion 
distance 
Lp: 
Hole diffusion 
distance 


.: 
Electron 


0: Hole 


Incident 
light 
with 
a wevelength 
of more 
than 
1,100 nm 


makes 
almost 
no contribution 
to photocurrent 
output. 
Fig. 


13 shows the spectral 
sensitivity 
of a typical 
photodiode. 


An equivalent 
circuit 
of an ideal photodiode 
is shown 
in 


Fig. 14. 
It is a parallel 
network 
of a constant 
current, 
source which derives 
from incident 
light, an ideal diode, and 
a junction 
capacitance 
Cj• We find the following relationship 
between 
the current 
and voltage 
of this ideal photodiode: 


I=Ip-Ia 
Ip=,8qRT 


- 
~ 
la-Is 
(exp KT-1) 


I: Output 
current 


Is: Diode's 
saturation 
current 


q: Electron 
charge 


k: Boltzmann's 
constant 
T: Absolute 
temperature 


,8: Electron·hole 
pair absorptance 


RT: Number 
of effective 
photons 
absorbed 
by 
the device 


The open circuit 
voltage 
Vac and short circuit 
current 
Isc 


can 
be obtained 
by putting 
1=0 
or V=O 
in the 
previous 
voltage· current 
equation 
for the photodiode, 
as follows: 


Vac=KT 
In (1:.+1) 
q 
Is 


Isc = Ip= ,8qRT 


Fig. 15 shows 
the 
current 
versus 
voltage 
responses 
of a 


photodiode 
obtained 
with 
incident 
light 
turned 
on or off. 


Fig. 16 shows the current 
versus voltage 
responses 
obtained 
with incident 
light intensity 
used as a parameter. 
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Fig. 12 
Operating Principle of Photodiode 
Fig. 14 
Equivalent Circuit of Photodiode 
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(2) 
Appearance and structures 
Photodiodes 
are available 
in the following three typical 


packages: 


(a) 
Can package 
The diode chip is mounted 
on a metallic 
stem and 
is 
sealed with a cap that has a window (TO-5 or TO-S). 


(b) 
Ceramic stem package 


The chip is mounted on a ceramic stem and is coated with 


resin. 
(c) 
Resin mold package 
The chip is mounted 
on a lead frame and molded with 
resin. 
Some diodes use molding resin which is transparent 


only to infrared light and thus shuts off visible light. Fig. 17 
shows the package 
structures 
of a photodiode. 


(3) 
Electro·optical characteristics 


Q) 
Short circuit current 
The 
short 
circuit 
current 
of a photodiode 
(Isd 
is, in 
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Fig. 17 
Package Structu res of Photodiode 


(Unit: 
mm) 


general, 
proportional 
to illuminance, 
as indicated 
by the 


following formula. 
Short circuit current versus illuminance 


is shown in Fig. 18. 


Isc=aEv 
where 
a: Constant 
(approx. 
6 nA/mm' 
ex, 
when 


using the CIE standard 
light source A: 


mm' 
denotes 
the 
active 
area 
of 
the 


100 
photodiode) 


Ev: Illuminance 
(ex) 


200 
As shown in Fig. 18, the photodiode 
has a wide range of 


output current which is proportional 
to illuminance. 
Hence, 


it is suited for applications 
in a illuminance 
meter or other 
optical instruments. 


Fig. 16 
Current vs. Voltage Response with 
The temperature 
characteristics 
of short circuit current is 


Illuminance Parameter (85112) 
approximately+0.2%/"C 
when using light source A. 
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Fig. 18 
Short Circuit Current vs. 
Illuminance (8S5008) 


~ 
Open circuit voltage 


As known 
from the previous 
formula 
of Voc, open circuit 


voltage 
is 
obtained 
by 
logarithmic 
compression 
of 
il· 
luminance. 
Its temperature 
characteristic 
is approximate· 


ly -2.5mV /"C. 


® 
Dark current 


When 
there 
is no incident 
light, 
a reverse 
leak 
current 
passes 
through 
the photodide. 
This 
leak 
current 
is called 


RL 
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,/ 
J+tff 
1 
40'C 


5 


2 
3?:~ 
./ 


2 
V 
1rrJ~ 


2 
/ 


3 
0-· 
10-' 
10 
1 
IOU 
1 


Fig. 20 
Dark Current vs. Reverse 
Voltage (855008) 


dark 
current. 
As seen in Fig. 20, dark 
current 
increases 
as the reverse 
voltage 
or 
ambient 
temperature 
increases. 
Since 
dark 


current 
defines 
the lower 
sensitivity 
threshold, 
it must 
be 


reduced 
as 
much 
as 
possible. 
Photodiodes 
used 
in 
photometers 
of cameras 
exhibit 
a dark current 
of as low as 


10-12 A at a normal 
tempeature 
(Ta=25"C). 


® 
Response 
time 
Photodiode's 
response 
speed 
depends 
chiefly 
on the fol· 
lowing 
factors: 
(a) 
CR constant 
of the photodiode 
(b) 
Carrier 
transition 
time 


The 
response 
speed, 
which 
depends 
on CR constant, 
is 


given by the following 
formula 
using the junction 
capacitan· 
2 


ce C, of the photodiode 
and load resistance 
RL: 
te, tf'" 
2.2C, . RL 
The junction 
capacitance 
Cj depends 
on the reverse 
volt· 
age VR applied 
to the photodiode, 
as follows: 


C,=A 
(VO-VR)-Z 
where 
A: Constant 
Yo: Diffusion 
potential 
(0.5 to 0.9V) 
VR: Reverse 
voltage 
(negative 
val ue) 
Z: 1/2 to 1/3 


The 
C, is reduced 
as the reverse 
voltage 
is increased. 
This means that a higher response 
speed can be obtained 
by 


applying 
a reverse 
voltage 
to the photodiode. 
Be careful 
using the photodiode 
in low illuminance 
range 


because 
the dark 
current 
increases 
by the 
application 
of 
reverse 
voltage. 
The carrier 
transition 
time refers to the time required 
for 
the carriers 
produced 
at PN junction 
of a photodiode 
to 


diffuse 
along 
the 
concentration 
gradient 
and 
reach 
the 


depletion 
layer. 
When the CR constant 
is relatively 
small, 


transition 
time 
is 
an 
important 
factor 
that 
affects 
the 


response 
speed. 
Fig. 21 shows the response 
time versus load 
resistance 
of a photodiode. 
The PIN photodiode 
is recom· 


mended for applications 
that require 
high response 
speed of 
light detection. 


Ta-25'C 


/ 


112/ 


/ 


85520 


=(PI~~;:)I/ 


I III 
I 
I 
-, 
5 
-1 
5 
0 
5 
I 
5 
5 


Ul 10 


2 


.3 
5 


~ 
10' 


'" 
5 
..§ 
~§ we 
0. 
5 
[j 
0:: 


10 
10 
10 
10 
Load resistance 
RL (kO) 


Fig. 21 
Response Time vs. Load Resistance 
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(1) 
Operating 
principle 
Construction 
of phototransistor 
is basically 
equivalent 
to 
ordinary 
NPN 
transistors, 
with the exception 
that 
the for· 
mer has a larger 
P·type base area to obtain 
a large collector 


current 
with base· collector 
junction, 
as shown 
in Fig. 22. 


The 
equivalent 
circuit 
of a phototransistor 
is shown 
in 


Fig. 23. As can be seen from this figure, the phototransistor 
consists 
equivalently 
of a photodiode 
using 
base·collector 
junction 
and 
an 
NPN 
transistor 
which 
amplifies 
the 


photocurrent 
output 
of the diode. 


When 
a phototransistor 
is exposed 
to light with positive 


and negative 
voltages 
applied to its respective 
collector 
and 


Collector 
electrode 


Fig. 22 
Chip Structu res of Phototransistor 


.....!£- 
+ 


Collector 


<l) 
" 
-;;; 
> 


<l) 
50 
.~~ 
~ 
/ 
Tungsten' 
/ 
lamp 
/ 
/ 


o (CIEstandard light source A) 
200 
400 
600 


emitter, 
the reversely 
biased 
photodiode 
(composed 
of the 


base-collector 
junction) 
produces 
a 
photocurrent 
which 


serves 
as the base current 
for the following 
transistor. 
The 


transistor 
provides 
an 
output 
current 
which 
is 
an 
heE 


multiple 
of the photocurrent. 


Ie =Ip (1+he.) "'hFE 
• Ip 


Ip: Photocurrent 
of the photodiode 


heE: Common 
emitter 
amplification 
factor 
of 


the transistor 
The spectral 
sensitivity 
of the photo transistors 
is similar 
to that 
of the 
photodiodes. 
Silicon 
phototransistors 
are 


sensitive 
to a wavelength 
of up to around 
1,100 nm . 


Fig. 24 shows the spectral 
distribution 
of several 
types of 
light sources 
and sensitivity 
of the silicon 
phototransistor. 


The wavelength 
band of the silicon phototransistor 
is simi· 


lar to that 
of the GaAs infrared 
LED or tungsten 
lamp. 


(2) 
Classifications 
There 
are two types 
of phototransistors: 
single and Dar- 


lington 
phototransistors. 
Each type mayor 
may not have a 


base terminal. 
Table 1 shows the available 
phototransistor 
types. 


(3) 
Appearance 
and structures 
Phototransistors 
are 
available 
in packages 
identical 
to 


those 
for infrared 
LEDs: 


Type 
Single 
phototransistor 
Darlington 
phototransistor 


Without 
base terminal 
With base terminal 
Without 
base terminal 
With base terminal 
~{ 
~c 
~~:~~~ 
~ 


mbol 
B 


E 


PT360, 
PT360F, 
PT370, 
PT361, 
PT361~ 
PT37~ 
odel 
PT371, 
PT420F, 
PT430, 
PT431, 
PT431F, 
PT481, 
PT550, PT550F 


No. 
PT430F, 
PT480, 
PT480F, 
PT510 
PT481F, 
PT483F, 
PT491, 


PT501, 
PT4800, 
PT4800F, 
PT491F, 
PT493, 
PT493F, 
PT4850F 
PT4810, 
PT4810F 


(a) 
Can package 


(b) 
Resin stem package 


(c) 
Resin mold package 


To prevent 
malfunctions 
due to external 
disturbing 
light 


(fluorescent 
lamps), some types use mold resin that cut off 


visible 
light. 


(4) 
Electro·optical 
characteristics 


(!) 
Collecter current 
versus 
collector·emitter 
voltage 
The 
collector 
current 
versus 
collector-emritter 
voltage 


response 
of the photo transistor 
is similar 
to that 
of other 
types of transistors. 
The only exception 
is that the former 
uses illuminance 
instead 
of base current 
as a parameter. 


Fig. 
25 
shows 
the 
collector 
current 
versus 
collector· 
emitter 
voltage 
response 
of a typical 
phototransistor. 


In actual 
applications, 
care should be taken 
when loading 


the phototransistor 
so as not to exceed 
the rated 
collector 


power dissipation 
Pc. 
Collector 
power 
dissipation 
Pc is given by the following 
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Fig, 25 
Collector Current vs, 
Collector-emitter Voltage (PT50 1) 
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(a) 
Single 
Phototransistor 
(PT501) 


formula: 


Pc=Ic'VcE 


~ 
Collector current 
versus 
irradiance 
Since the h'E of a phototransistor 
varies 
depending 
on the 


photocurrent 
Ip of its photodiode, 
the collector 
current 
Ic is 


not proportional 
to the illuminance, 
but is represented 
by 
the following 
formula. 
Ic =aE." 
where 
a: 
Constant 
E. : Irradiance 
N : Constant 
("" 1.1) 


Fig. 26 shows the collcetor 
current 
versus 
the irradiance 
of a typical 
phototransistor. 


The PT501 
is a single photo transistor, 
while the PT550 
is fa 


a Darlington 
phototransistor. 


Fig. 26 tells us that the PT550 
has a higher 
sensitivity 
than 


the PT501, since the former 
has a larger collector 
current 
at 


a lower 
irradiance. 


® 
Collector dark current 
versus 
ambient 
temperature 


The collector 
dark 
current 
of a photo transistor 
refers 
to 
the leak current 
in the incident 
light 
cut·off 
state. 
From 


the equivalent 
circuit 
shown 
in Fig. 23, we know 
that 
the 
dark 
current 
of a photodiode 
corresponds 
to the collector 


cut-off 
current, 
IcBo of a common-base 
transistor 
and the 
collector 
current 
of a phototransistor 
is given by the follow· 


ing formula. 


IcEo= (1+h,El I. ""hFE . I. 


Since I. depends 
on temperature, 
IcEo also has a tempera· 


ture 
characteristic 
as shown 
in Fig. 27 (lCEOincreases 
ten 


times when the temperature 
rises by 2S'C). 


When 
phototransistors 
are 
used 
in a high 
illuminance 


condition, 
temperature 
variation 
need 
not 
necessarily 
be 
taken 
into 
account 
since 
the 
collector 
current 
is much 


greater 
than 
the dark 
current 
(high signal-to·noise 
ratio). 


When 
they 
are 
operated 
in a low 
illuminance 
and 
high 
temperature 
condition, 
however, 
care 
should 
be 
taken 
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(b) 
Darlington 
Phototransistor 
(PT550) 


Fig. 26 
Collector Current vs. Irradiance 
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(b) 
Darlington 
Phototransistor 
(PT550) 


because signal-to-noise 
ratio is reduced. 
@ 
Acceptance 


Similar 
to infrared 
LEOs, phototransistors 
have 
accep- 
tance characteristics. 
In actual applications, 
narrow 
accep- 
tance type devices must be oriented 
exactly 
to the incident 


light. 
For devices with wide acceptance, 
care must be taken 


to avoid malfunctions 
due to disturbing 
light. 


(§) 
Response time 
The 
collector-base 
junction 
capacitance 
CCB 
of 
the 
phototransistor 
is apparently 
multiplied 
by hrE due to tran- 
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(a) 
Single Photo transistor 
(PT501) 


sistor 
amplification. 
Its response 
time is, therefore, 
given 
by the following formula. 
t" t, ""2.2hrE 
• CCB 
• RL 


RL 
: Load resistance 
Since photo transistors 
have a larger 
CCB than other types of 
transistors, 
their response speed is considerably 
lower than 
others. 
Also, a phototransistor 
with a larger 
hrE 
has a lower 
response speed. 


Vcc=15V 
Ta =25'C 


t, 
././ t, 


V 


VI; 
-- 
t, 


--,tr 


20 
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(b) 
Darlington 
Phototransistor 
(PT550) 


2-1-4 
OPIC Light 
Detector 


The 
OPIC 
is acronym 
for 
Optical 
Integrated 
Circuit, 
which 
integrates 
a photodiode, 
a signal 
processing 
circuit, 
and 
a voltage 
regulator 
onto 
a single 
chip. 
The 
block 
diagram 
of an OPIC light detector, 
15486, is shown 
in Fig. 


29. 


CD GND 
~ 
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Fig. 29 
Block Diagram of OPIC Light 
Detector (15486) 


The 
15486 is a digital 
output 
type light detector, 
whose 
output 
is turned 
on or off depending 
on illuminance. 
Because 
of direct 
interface 
capability 
with TTL, 
CMOS, 
and other 
logic circuits, 
the digital 
output 
type OPIC light 
detectors 
have the following 
advantages. 


1) 
Simple 
circuit 
design. 
2) 
Save space. 


3) 
Reduces 
cost. 


(1) 
Operating 
principle 


Photo 
1 shows an example 
of an OPIC chip. 
In Photo(a), 
the square 
area 
in the center 
represents 
a photodiode 
; in 


Photo 
(b), the 
upper 
four 
rectangular 
areas 
represent 
a 
photodiode. 
All other 
areas 
on both chips are occupied 
by 
signal 
processing 
circuits. 


Fig. 30 shows a sectional 
view of an OPIC chip represent· 
ing its basic structure. 
The 
OPIC 
light 
detector 
chip 
is formed 
on 
a P-type 
substrate 
using the bipolar 
IC fabrication 
process. 
The 
photodiode 
is formed 
with 
the 
PN junction 
of the 
substrate 
(P layer) 
and epitaxial 
layer 
(N layer). 
Its spec· 
tral sensitivity 
response 
is similar 
to the emission 
spectrum 
of the GaAs infrared 
LED. 
The introduction 
of the multi· 
layer 
wiring 
technique 
optically 
and 
electromagnetically 
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,-- 
Photodiode 
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Conduction 
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Fig. 30 
Sectional View of OPIC Chip 
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isolates 
the light detecting 
section from the signal processing 
section, 
thereby 
cutting 
off 
optical 
and 
electromagnetic 


noise interference. 
As shown in Fig. 29, the incident 
light is converted 
into an 


electrical 
signal 
by the photodiode 
and is amplified 
by the 


following 
amplifier. 
The 
amplified 
signal 
waveform 
is 
adjusted 
by 
a 
Schmidt 
trigger 
circuit 
with 
hysteresis 


response 
then, converted 
into a TTL, 
or CMOS level signal 
by the output 
transistor. 


Because 
of its built-in 
voltage 
regulator, 
the OPIC light 
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detector 
is capable 
of operating 
from a wide range of supply 
voltage. 


(2) 
Appearance 
and structures 
Fig. 31 is a package 
outline 
drawing 
of the IS486 
OPIC 


light detector. 
The 
15486 is molded 
by resin with a semi- 


spherical 
lens, 
and 
in used 
chiefly 
for 
the 
detector 
of 
photo interrupters 
because 
of its compact 
size and narrow 
acceptance 


(3) 
Electro-optical 
characteristics 


Table 
2 shows 
the electro-optical 
characteristics 
of the 


15486 OPIC light detector. 


CD 
Threshold 
illuminance 
(EVLH,EVHd 
The 
incident 
light 
intensity 
(illuminance 
by a CIE stan- 
dard 
light source 
A) at which the output 
of an OPIC light 
detector 
goes from Low to High is referred 
to as "Low-> 


High" 
threshold 
illuminance 
EVLH'while that 
at which 
the 
output 
gose 
from 
High 
to Low 
is referred 
to as "High-> 
Low" 
threshold 
illuminance 
(EVHd. 
The 
15486 
is a very 


high sensitive 
device whose EVLHis typically 
as low as 15h. 


"High->Low" 
threshold 
illuminance 
of the 
15486 
is typi- 
cally 
10Qx, which 
implies 
that 
the device 
has a hysteresis 
response. 


Both EVLHand EVHLhave a negative 
dependence 
on ambi- 


ent temperature. 
The 
temperature 
responses 
of EVLHand 
EVHLare shown 
in Fig. 32. 


~ 
Propagation 
time (tpLH,tpHd 


Fig. 33 shows 
"Low->High" 
propagation 
time 
(IPLH)and 


"High->Low" 
propagation 
time (tpHd of the 
15486 in rela- 


tion to illuminance. 
The 
15486 has a high response 
time 
(tPLH: TYP. 
3JLs, tPHL: TYP. 
5JLs) while 
featuring 
high 


sensitivity. 


Fig"31 
Outline Dimension of IS486 


Table 2 
Electro-optical Characteristics of OPIC Light Detector (Ta=O-70'C, 
unless specified) 


Parameter 
Symbol 
Condition 
MIN. 
TYP. 
MAX. 
Unit 


Operating 
supply 
voltage 
Vcc 
Ta =25"C 
-0.5 
- 
17 
V 


Low level output 
voltage 
VOL 
IoL=16mA, Vcc=5V, 
E,=O 
- 
0.15 
0.4 
V 


High level output 
voltage 
VOH 
Vcc=5V, 
E,=50Qx 
3.5 
- 
- 
V 


Low level supply 
current 
IccL 
Vcc=5V, 
E,=O 
- 
1.7 
3.8 
mA 


High level supply 
current 
IccH 
Vcc=5V, 
Ev=50Qx 
- 
0.7 
2.2 
mA 


Ta =25'C, 
Vcc =5V 
- 
15 
35 
.\ 
"Low->High" 
threshold 
illuminance 
EVLH 
Qx 
Vcc=5V 
- 
- 
50 


Ta=25"C, 
Vcc=5V 
1.5 
10 
- 
., "High->Low" 
threshold 
illuminance 
EVHL 
Qx 
Vcc=5V 
1 
- 
- 


., 
Hysteresis 
EVHL/EvL" Ta=25'C, 
Vcc=5V 
0.50 
0.65 
0.90 
- 


"Low->High" 
propagation 
time 
tpLH 
Ev=50Qx 
- 
3 
9 


.~ 
"High->Low" 
propagation 
time 
tpHL 
Vcc=5V 
- 
5 
15 


ill 
JLS 
8- 
Rise time 
t, 
RL=280Q 
- 
0.1 
0.5 
11 
eo: 
Fall time 
tr 
Ta=25'C 
- 
0.05 
0.5 


Peak 
sensitivity 
wavelength 
Ap 
- 
900 
- 
nm 


liB 
EVLHrepresents illuminance by CIE standard light source A (tungsten lamp) when output goes from low ot high. 
• 2 
Ev", represents illuminance by CIE standard light source A (tungsten lamp) when output goes from high to low. 
• 3 
Hysteresis stands for Ev",/EvLH. 


Test Condition for Propagation Time 


sistor 
or photodiode 
is used 
as the 
light 
detecting 
element. 
Recently, 
the 
OPIC 
light 
detector, 
which 
integrates 
a photodiode 
with signal processing 
circuit 
(amplifier, 
waveform 
adjustment 
circuit, 
etc.) onto a 
single 
chip, are 
increasingly 
employed 
in photocou· 


piers. 


The photocoupler 
has the following 
features. 
CD 
The 
output 
is electrically 
isolated 
from 
the 
input. 
® 
Capable of wide-band signal transmission, 
from 
DC to high frequency. 


® 
Uni-directional 
signal transfer means that output 
noise does not loop back to the input circuit. 


@ 
Easy interfacing 
with logic devices. 
® 
Compact 
and light. 


(2) 
Classification 


Depending 
on 
output 
element 
configuration, 
the 
photocoupler 
is available 
in the single transistor 
type, 
Darlington 
transistor 
type, and digital output type. 
It 


is also classified 
by its input element 
configuration 
into DC and AC drive types. 
In functional 
terms, it is classified 
into the high sen- 
sitivity, high collector-emitter 
voltage, high speed res- 


ponse, analog output, and high isolation voltage types. 


Operating Principle of Photocoupler 
Since photocouplers 
are available 
in many types, the 
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Fig. 32 
Relative Thresholed Illuminance vs. 
Ambient Temperature 
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1. 
Photocoupler 
(1) 
Operating 
principle 


The photocoupler 
is a combination 
of light emitter 
and light detector. 
It is intended to transfer 
signals in 
the form of light while electrically 
isolating input from 
output. 
The basic operating 
principle of the photocou- 
pier is illustrated 
in Fig. 35. 


In general, 
the GaAs infrared 
LED is used as the 
light 
emitter 
for photo couplers 
because 
of its high 
emission efficiency, 
while the silicon (Spi) phototran- 
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Fig. 33 
Propagation Time 
vs. Illuminance 
( IS486) 


Table 3 
Classification of Photocoupler 
~i~~~~ 
connection 
Type 
Typical models 


:J~e 
:J~q: 
J~cq: 
J~m 
J~tC 
J~~ 
J~QE 
:n~c 
JJ~~ 
J~C 


Single 
phototran- 


sistor 


Single 
phototran- 


sistor 
with 
base 
terminal 


Darlington 
phototransistor 


Darlington 
photo transistor 
with base terminal 


Darlington 
phototransistor 
with base terminal 


Photodiode+ 
High 
speed 
transistor 
(OPIC) 


Photodiode 
with 
base 
terminal 
+ 


High 
speed 
tran- 
sistor 


High 
speed, 
high 


sensitivity 
transis- 
tor output 
(OPIC) 


AC input response 
with base terminal 


Bi-directional 
ana- 


log FET 
output 


Digital 
output 
(OPIC) 


AC input response, 
digi tal output 
(OPIC) 


Transistor 
output 
with 
built-in 
volt- 
age deviation 
detection 
circuit 


Super-high 
speed 


digital 
output 
(OPIC) 


High output 
(OPIC) 


PCIOl,PClll,PCl13 
PC511,PC714V, 
PC724V 
PC810, PC812 
PC816Series, 
PC817Series,PC818 


PCI00,PCII0, 
PCl12 
PC702V 
PC703V,PC713V, 
PC723V 


PC4N29V,PC4N30V, 
PC4N32V,PC4N33V 


PC918 
6N135,6N136 


user 
can 
choose 
the 
device 
which 
best 
suits 
his 
own 
application. 
Table 
3 shows 
the 
device 
classified 
by 


their 
input 
and 
output 
element 
configurations. 


(3) 
Appearance 
and 
structures 


As 
shown 
in Fig. 36 
and 
37, 
dual-in 
line 
package 
(DIP) 
and 
long 
creepage 
distance 
type 
are 
available. 


The 
DIP 
type 
is presently 
the 
most 
popular 
package 
type 
for photocouplers 
because 
it can be easily 
mount- 


Internal 
connection 
diagram 
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(c) 
Outline 
Drawing 
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Fig. 36 
Outline Dimensions of 
Photocouplers (Unit: 
mm) 
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Internal 
connection 
diagram 


8 


CD NC 
('j) Anode 
@ Emitter 
~ Collector ® Cathode @ Base 


Fig. 37 
Outline Dimensions of PCI00 


ed on PWB. 
While DIP type photocouplers generally 


have six pins, some devices have four pins or may be 
of multi-channel type for improved mounting density. 


Fig. 38 and 39 show the internal 
structures 
of a 
photocoupler. 
A typical DIP type photocoupler 
con- 
sists of an infrared 
LED and phototransistor 
facing 
each other, around which an optical path is formed by 
semitransparent 
epoxy resin. And it is further molded 
with black non-flammable epoxy resin (double transfer 
molding). 


Black epoxy resin 
Infrared light emitting 
diode chip 
Gold wire 
Lead frame 
Phototransistor 
Semitransparent 
epoxy resin 


Fig. 38 
Internal Structures of 
PC713V/PC847 


(4) 
Electro·optical characteristics 


CD 
Current transfer ratio versus forward current 
The current transfer ratio (CTR) refers to the ratio 
of the output collector current (Ie)to the input forward 
current (IF). It is one of the most important character- 
istics of photocouplers. 


CTR=.kxIOO(%) 
IF 
The CTR greatly differs depending on the type of 
the phototransistor 
used in the photocoupler. 
The 
photocoupler 
using 
Darlington 
phototransistor 
can 
provide a relatively 
large collector 
current 
from a 
small 
input 
forward 
current 
(PC815 
CTR: 
MIN. 
2 


600%). 
Photocouplers 
using a single phototransistor 
provide a relatively 
small CTR (PC817 CTR: MIN. 
50%). The CTR also depends on the construction 
of 
the photocoupler. 
When choosing a photocoupler, it is 
necessary 
to examine 
its input driving current 
and 
output necessary current. 
It should be noted that the 
CTR varies depending chiefly on the input forward 
current (IF). 
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Fig. 40 shows a typical current transfer ratio versus 
forward current response of a photocoupler. 


® 
Current transfer ratio versus ambient temperature 
The current transfer ratio (CTR) varies with ambi- 
ent temperature. 
The temperature 
coefficients of the 
photosensitivity 
and hFEof silicon phototransistors 
are 
both approximately+0.7%/"C; 
that of the optical out- 
put of GaAs infrared LEDs is approximately 
-l.0%/" 


C. When a silicon photo transistor 
is coupled with a 
GaAs infrared 
LED, their 
temperature 
coefficients 
tend to cancel each other. 
However, since the temper- 
ature coefficient of the GaAs infrared LED is greater 
than that of the Si phototransistor 
and peak emission 
wavelength of the LED shifts towards the long wave- 
length as the temperature 
rises, CTR tends to lower as 


the temperature 
rises. 


Fig. 
41 
shows 
the 
current 
transfer 
ratio 
versus 
ambient 
temperature 
characteristics 
of a photocou· 
pier. 


ISO 


~ 
:3 
'" 
•... 
•... 100 
~ 
'f> 
'"'".b 


C 
<1)•... 
•... 


50 
::l 
U 


<1) 
.:0:~ 
OJ~ 


IF-SmA 
VcE=5V 


-........... 


~ 
""'- " 


Ambient temperature Ta eC) 


Fig.41 
Current 
Transfer 
Ratio ys. 
Ambient 
Temperature 
(PC8l?) 


® 
Isolation voltage 
between input and output 
Isolation 
voltage 
(V'so) between 
input and output 
is 


another 
important 
factor 
in choosing a photocoupler. 


This is because photocouplers 
are often used for signal 
transmission 
between 
circuits 
that 
have 
different 
potentials 
or as interfaces 
with actuator 
circuits which 
tend 
to generate 
impulsive 
voltage, 
such 
as motor 
controllers 
or solenoid 
driver 
circuits. 
In general, 


isolation voltage 
is specified at several kVrms for one 


minute 
with a relative 
humidity 
(RH) of 40 to 60%. 


Once a isolation 
breakdown 
occurs, it not only dam- 
ages the device but may also cause the entire system to 
malfunction. 
When applying 
photocouplers 
in a cir- 
cuit 
where 
a high 
potential 
difference 
occurs 
even 
momentarily, 
select a device that has a isolation 
volt- 
age sufficiently 
higher 
than 
the maximum 
potential 
difference. 
Our representative 
photocoupler 
models, 
PC700V 
and PC800 
series or PC511, etc .... 
all have a V'so of 
more than 5,000Vrms to guarantee 
a very high isola- 
tion voltage_ 


@> 
Response time 
The response time of a photocoupler 
depends chiefly 
on the output 
phototransistor. 
However, 
photocou- 
pIers 
using 
an 
OPIC 
light 
detector 
(in 
which 
a 
potodiode 
and signal processing 
circuit are integrated 
into a single chip), may be affected in response time by 
that of the LED. 
Table 4 shows response times versus output 
circuit 
types. 
The response 
time also depends 
on the input 
forward 
current 
(Ie) and load resistance 
(RL). 
Since 
load resistance 
has a greater 
influence on the response 
time, be careful 
in setting 
the circuit 
constant. 
The 


response 
time versus the load resistance 
response 
of 
the PC817 
is shown in Fig. 42. 


Table 
4 
Response 
Time 
ys. Output 
Circuit 
Type 


Output type 
ModelNo. 
Responsetime 
Load 
resistance 


Darlington 
PC815 
td: TYP. 10jis 
1000 
transistor 
t,: TYP. 60jis 


Single 
PC8I? 
td: TYP. 3.5jis 
1000 
transistor 
t,: TYP. 4jis 


Photodiode+ High 
PC91? 
speed 
transistor 
PC918 
tPLH: TYP. 0,3/.1s 
1.9kO 
(oPIC) 
Digital output 
PC9IO 
tPlH: TYP. 0.05/.1s 
3500 
(oPIC) 


td: Delay time 
t,: Rise time 
tPLH: Propagation 
delay time 


0.050.1 0.2 0.5 
I 
2 
5 
10 
Load resistance RL (kO) 


Inp~ 


Response 
Time 
ys. Load Resistance 
(PC8l?) 


® 
Common mode rejection (CMR) characteristic 
While the photocoupler's 
output 
is electrically 
iso- 


lated from its input for relatively 
low frequency signal, 


an impulsive input voltage 
may cause a displacement 
current 
(id=C,· 
dv/dt) 
to flow due to the 
floating 


capacitance 
(C,) between 
the input and output 
of the 


photocoupler, 
causing noise voltage 
to appear 
at the 
output. 


The CMR characteristic 
is represented 
by a common 
mode rejection 
voltage 
(VCM)which is specified under 
the condition 
of output 
peak 
noise voltage 
(Vnp) of 
100mV (at RL = 4700) and voltage 
rising rate of 2kV/ 


J1S. 
For the PC812, the VCMis typically 
1.5kV. 


Test circuit 
for VCMis shown in Fig. 43. 


Vcc=9V 
V,,=lOOmV 
RL =470Q 


dv dt= 
2kV JiS 


(a) 
Test Circuit 
(b) 
Test Condition 


Fig.43 
Test Circuit for VCM 


2. 
Photothyristor 
Coupler 


Phototriac 
Coupler 
The photothyristor 
coupler 
and phototriac 
coupler 
trigger 
a medium/large 
power 
thyristor 
or triac 
by 
turning ON photothyristor 
or phototriac 
on the output, 
after flowing current 
into infrared 
LED on the input. 


(1) 
The operating 
principle of photothyristors 
When 
a semiconductor 
is exposed 
to light 
whose 
energy is higher than the semiconductor's 
band gap, a 
collector 
current 
flows to put the device 
in a low 


resistance 
state. 
This is also true of the thyristor. 
When a phototh- 
yristor is exposed to near infrared 
or visible light, it is 


turned on with a photocurrent's 
flow. The photothyris- 


Gate electrode 
Cathode electrode 
SiO, (oxide film) 


Player 
--------t 


Anode electrode 


Fig. 44 
Structure Drawing of Photothyristor 
Chip 


tor chip is very similar 
in construction 
to other types 
of thyristors. 
To 
in:::rease optical 
sensitivity, 
the 
photo thyristor 
is specially 
designed 
for smaller 
gate 


trigger current (IcT).The chip structure 
is shown in Fig. 
44. 
The 
operation 
of the 
photothyristor 
can 
be ex- 
plained 
by 
using 
the 
transistor-equivalent 
circuit 
shown in Fig. 45. 
When we assume that the current 
amplification 
factor of the PNP transistor 
Q, is a. and 
that of the NPN transistor 
Q, is a" the turn-on condi- 
tion of the photothyristor 
may be approximated 
using 


the following formulas: 


In, = (1- a,)IA 
- IcBO! 
fJI 


Ic, = a,Ik +ICBO' 
IB,=Ic, 
Ik = IA +Ic+Ip 
I - a,(Ic +Ie)+IcBO!+IcBo, 
A- 
l-(a.+a,) 
For a photothyristor 
to be turned on, a,+a, must be 
equal to or greater than one. Both a, and a, depend on 
photocurrent. 
The photocurrent 
Ie serves as the base 
current for each transistor. 
As a result, a, and a, vary 
with the base current. 
The condition, 
a,+ a, ~ 1, is 
fulfilled at a certain 
illuminance, 
causing the phototh- 


yristor 
to be turned 
on. 


Fig. 46 illustrates 
these 
operations 
by using 
the 
energy band structures 
of the phtotothyristor. 


Fig. 46 (a) shows 
PNPN 
junctions 
in a thermal 


equilibrium 
state. 
The 
depletion 
layers 
at the PN 


junctions 
J" J" and J3 are narrow. 


Fig. 46 (b) shows the off state under forward 
bias. 
While junctions 
J. 
and J3 have 
narrow 
depletion 


layers 
under 
forward 
bias, junction 
J, has a wider 
depletion 
layer under reverse bias. 
In this state, base 
areas N, and P, have almost no carrier 
storage. 
Most 
of the bias voltage 
(V) is applied across junction J,. 


If a breakdown 
occurs 
at junction 
J" 
if carrier 


injection 
from 
the 
P, 
or N, 
layer 
increases, 
or if 
photo current 
increases 
as a result 
of incident 
light 
striking J" carriers 
are stored in base layers N, and P,. 
When the condition 
a. +a, ~ 1 is fulfilled, this PNPN 
element 
is turned 
on (conduction 
state). 
The turn-on 
Anode 
Anode 


Ie; 


Gate - 


(a) 
Thermal 
equilibrium 
state 


(b) 
Forward bias 
state (off state) 
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Fig.46 
Energy Band Structures of Phototh- 
yristor 


state is illustrated 
in Fig. 46 (c). 
In this figure, junc- 
tions Jl' J2' and J3 are all biased in the forward direc- 
tion, with a plenty of carriers stored in the base layers 
N, and P2. 
Since the photothyristor 
has a peak sensitivity in the 


near infrared band, it is suited for combined use with 
infrared LEDs. Also photothyristors 
allow high isola- 
tion voltage design and are capable of directly control- 
ling 100 or 200 VAC power, making them suitable as 
the SSR. 
A current versus voltage response of a photothyrtis- 
tor is shown in Fig. 47. 
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Fig. 47 
Current ys. Voltage Characteristics 
of Photothyristor 


(2) 
Classification 
Depending on internal structure, 
the photothyristor 


and phototriac 
couplers are divided as shown in the 


Table 5. 


The photothyristor 
and phototriac 
couplers have a 
current capacity of 100 to 300mA. They consist of an 
infrared 
LED and photothyristor 
or phototriac, 
and 


are suited for triggering high power thyristors or triacs 
with a current capacity of 100A or less, In addition, a 
type integrated 
with zero-cross circuit 
into a single 


chip is also available. 


Table 5 
Classification of Photothyristor 
and Phototriac Couplers 


Type 


DIP type (for half· 
wave control) 


S12MDl V 
S22MD2 


DIP type (for half· 
wave control,built- 
in gate resistor) 


DIP type (for full- 
wave control) 


DIP type (for full- 
wave control,built- 
in gate resistor) 


DIP type (for full- 
wave control,built- 
inzero-crosscircuit) 


SllMD5V 
S21MD3V 


(3) 
Appearance and structures 


CD 
SSR for triggering 


Photothyristor 
and phototriac couplers are generally 
available in dual-in-line packages to facilitate mount- 
ing on PWB. The half-wave controlling type comes in 


4- or 6-pin dual-in-line packages, while the full-wave 
controlling type comes in 6- or 8-pin dual-in-line pack- 
ages. 
In addition to these, there are also some types 
which have 
a long anode-cathode 
distance 
on the 
output photothyristor 
so as to meet the requirements 
of the 
Electrical 
Appliances 
Regulational 
Act 
of 
Japan. 
In addition, for mounting on hybrid substrate, 


mini-flat 
package 
type 
is also available. 
Typical 


packages 
for the photothyristor 
and phototriac 
cou- 
plers are shown in Fig. 48. 
The Photothyristor 
and phototriac 
couplers consi"t 


of an infrared LED and photo thyristor 
or phototriac, 


optically linked with transparent 
resin, thereby provid- 
ing 
optical 
transmission 
and 
electrical 
isolation 


between 
the 
input 
and 
output 
the 
same 
way 
as 
photo couplers. 
The device assembly is molded with non-flammable 


black epoxy resin. 
For devices with a large input- 
ouptput isolation voltage, the optical path is formed by 
a transfer mold, and the assembly is further molded 
with non-flammable black resin (double transfer mold). 
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Package Structures of Photothyristor Coupler/Phototriac 
Coupler 


(4) 
Electro·optical characteristics 


CD 
RMS on·state current versus ambient temperature 
The temperature 
of the component 
junctions 
(Tj) in 
photothyristor 
and phototriac 
couplers must always be 
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Fig.49 
RMS On-state Current vs. Ambient 
Temperature (S21MDI 
V) 


10 • 
:? 
v"",, - Rated 
R" 
20kQ 


below 
the 
maximum 
rated 
junction 
temperature 


(TjMAx). 
When the ambient 
temperature 
is high, their 
RMS 


on·state current (h) should be reduced according to the 
RMS on-state 
current 
reduction 
curve. 


Fig. 49 shows the RMS on-state 
current 
reduction 


curve. 
® 
Repetitive peak off·state 
current versus ambient 
temperature 
The repetitve 
peak off-state current 
(IORM) refers to a 
leak 
current 
passing 
through 
a 
photothyristor 
or 
phototriac 
when a rated repetitive 
peak off-state 
volt- 


age is applied. It is no more than l,uA at the normal 
temperature 
(Ta=2S·C). While 
IORM is negligibly 
small 


at the normal temperature, 
it increases 
exponentially 
as the temperature 
rises. When the triggering 
SSR is to 
be used at high temperature 
(especially the photothyr- 


istor 
type 
with 
an external 
gate 
resistor), 
its gate 
circuit must be designed carefully 
to prevent malfunc- 
tions. 


Fig. 50 show the repetitive 
peak 
off-state 
current 
versus ambient temperature 
responses of the S12MDI V. 


® 
Critical rate of rise of off-state 
voltage 
(dv/dt) 
When a rapidly 
rising 
forward 
voltage 
is applied 


across the anode and cathode of a photo thyristor 
with 
no input signal applied, 
the device may be turned 
on 
even if the applied voltage is below the rated repetitive 
peak 
off-state 
voltage 
(VORM)' 
This 
is because 
of a 
displacement 
current, 
id=CJ 
• V~ 
dv/dt 
(A), passing 
through 
the junction 
capacitance 
(J2 in Fig. 44) of the 


device. 
The displacement 
current 
functions 
the same 


an a photocurrent 
(Ip), and causes the photothyristor 
to 
be turned on if the condition 
a, + a2;;;:;r 
is fulfilled. 
to 
8 


5 
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Fig. 50 
Repetitive Peak Off-state Current vs. 
Ambient Temperature (S12MDl 
V) 


---------------SHARP--------------- 


00 100 


::t. 
.,'- 
lSC 
50 
U)~ 
:i:~ 
..::~ 
20 


0., 
.,tl/) 
.~2 
10 
•... 
0 
0> 


<l) 
-:0•... 


c;; 
.~ 
'C 
U 
I 
o 
20 
40 
60 
80 
100 
Ambient temperature Ta (·C) 


Fig. 51 
Critical Rate of Rise of Off-state 
Voltage ys. Ambient Temperature 
(S12MDl V) 


@ 
Minimum Trigger Current 
Minimum trigger current 
(1FT) is the minimum input 
current required for a photothyristor 
or a phototriac 
to 
change from OFF to ON state. 
It is determined 
by the 


luminous intensity 
of LED on input side as well as by 


the sensitivity 
of the photothyristor 
or phototriac. 
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Fig. 53 
Minimum Trigger Current ys. Ambi- 
ent Temperature 
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Fig. 54 
Mimimum Trigger Current ys. Gate 
Resistance 
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Fig. 52 
Critical Rate of Rise of Off-state 
Voltage ys. Gate Capacitor 
(S12MDl V) 


The 
minimum 
trigger 
current 
is normally 
between 


5mA and 15mA, depending upon the ambient tempera· 
ture and gate resistance 
(RG). 
Note that, with larger 
Rc value, 
1FT is smaller 
but critical 
rate 
of rise of 


off-state 
voltage 
also decreases, 
resulting 
in decreased 


noise resistance. 
Fig. 53 shows the minimum 
trigger 


current vs. ambient temperature, 
and Fig. 54 shows the 
minimum 
trigger 
current 
vs. gate resistance. 


2-1-6 
Photointerrupter 


(1) 
Operating 
principle and classification 


The photo interrupter 
is a combination 
of light emit- 


ter and light detector 
and is intended 
to detect 
the 
presence 
or position 
of an object 
which crosses 
the 
optical path formed by two elements. 


The photo interrupter 
is divided 
into the following 


two types . 
Q) 
Transmissive 
type 
® 
Reflective 
type 


The transmissive 
type photo interrupter 
consists of a 


light emitter 
and light detector 
facing each other at a 
certain distance 
in a package. 
When an object crosses 


the gap across the two elements, the resulting 
change 


in illuminance 
is detected 
by the light detector. 


The reflective 
type photo interrupter 
consists 
of a 


light emitter 
and light detector 
arranged 
in parallel 
or 


at a certain 
angles 
in a package, 
so that 
the light 
detector 
can detect reflection 
from objects. 


The gallium arsenide (GaAs) infrared LED is usually 


used as the light emitter 
because 
of its high output 


power 
and long life. 
The 
single or darlington 
type 
silicon (Si) phototransistor 
is used as the light detector. 


Recently, there are an increasing number of OPIC light 
detectors 
(which integrate 
a photodiode 
with 
signal 
processing 
circuits 
such 
as 
amplifier 
and 
Schmidt 
trigger 
onto a single chip) used for photo interrupters. 


The photointerrupter 
has the following features. 
CD 
Contactless 
detection 
capability. 


® 
Compact, 
highly reliable, 
with a long life. 


® 
High sensing accuracy. 


@) 
High speed response. 


® 
TTL 
and CMOS compatible 
output. 


Photointerrupters 
are now widely 
used as optical 


sensors in industrial 
and consumer 
applications. 


(2) 
Appearance 
and structures 


Fig. 55 shows the structures 
of a transmissive 
type 


photointerrupter. 


The infrared LED and phototransistor 
are contained 
in a resin molded package 
each with a lens and annem- 
bled into an integrated 
device inside an outer case. To 
provide 
a resolution 
that 
corresponds 
to the sensing 


accuracy, 
a slit (0.25 to 2.0mm) is provided 
in each of 
the light emitter and detector 
windows. 
The detecting 
gap length 
(0.9 to 13mm) and mounting 
methed 
are 
optional 
according 
to applications. 
Internal connection 
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Fig. 55 
Internal Structures of Transmissive 
Type Photointerrupter (GPISOl) 


Fig.56 shows the structures 
of a compact 
transmis· 
sive type photointerrupter. 


Unlike 
the 
current 
transmissive 
type 
photointer- 
rupter, a light emitter/detector 
are assembled 
into one 


unit by 2-layer resin mold system. 
This photointerrupter 
is most suitable 
for use in a 
small equipment, 
such as a camera 
due to its compact 
design. 
Because of the ease of handling as a sensor and ease 
of signal transmission, 
the type employing a connector 
terminal 
is also available, 
which is used for a copier, 


for example. 


Fig.57 
shows 
the 
structures 
of 
reflective 
type 
photo interrupter. 
The light detecting 
window 
is pro- 


vided 
with 
a visible 
light 
cut-off 
filter 
to 
reduce 


malfunctions 
caused by disturbing 
light. 


Fig.58 
shows 
the 
structures 
of a reflective 
type 
compact 
photointerrupter 
in a dual-in-line 
package. 
The 
integrated 
structure 
using 
a double-layer 
resin 
mold allows for the device subminiature, 
as small as O. 
02 cc in volume. The compact 
size makes 
the device 
suitable 
for applications 
in compact 
equipment. 
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(b) 
Internal Structures 


Fig. 56 
Compact Transmissive Type 
Fig. 57 
Internal Structures of Reflective 
Photointerrupter (GPIS07) 
Type Photointerrupter (GP2S03) 
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Reflective Type Compact 
Photointerrupter (GP2S04) 


(3) 
Electro-optical characteristics 


We represent 
the object detection 
space of a photo- 


interrupter 
using the X, Y, and Z axes shown in Fig. 47. 


In general, 
photo interrupters 
detect 
objects 
as they 


move on the X-Y plane (objects are fixed on the Z axis). 


a) 
X-V plane 
Although 
movement 
on the X-Y plane is the combi· 


y~ 


~ 


<al Transmissive 
type 
(bl 
Reflective type 
photointerrupter 
photointerrupter 
Fig. 59 
Object Detection Space of 
Photointerru pter 


The slit width along the 
Y axis must be large. 


Y~ 


X 
Fig. 60 
Example 
of 
Optical 
Path 
Design 
Along the Y Axis 
nation 
of movements 
along both the X and Y axes, 
photo interrupters 
are designed to center on movement 
along the X axis. 
The sensing accuracy, 
therefore, 
is 
greater 
along the X axis than 
along 
the Y axis, 
in 


general. 
It is necessary, 
therefore, 
to arrange 
the 


device so that the object move along the X axis. 


The detective 
object must be sufficiently 
wide along 
the Y axis so that it can completely 
cut off the optical 
path, as shown in Fig. 59. 
b) 
Z axis 
The position of objects on the Z axis is not constant 
but including setting errors, and the Z-axis characteris- 
tics of photo interrupters may sometimes have a problem. 
For transmissve 
type photo interrupters, 
a higher sens· 
ing accuracy 
is obtained 
as the object is set closer to 
the light detector. 
The influence of the object's Z-axis 
position 
on sensing accuracy 
is, however, 
very slight 


and need not be considered except in special applications. 


For reflective type photo interrupters, the object's Z-axis 
position greatly affects the collector current, as indicat- 
ed by the "relative collector current vs. distance" describ- 
ed in the individual specifications. 
This subject will be 


detailed in a later paragraph 
®, distance characteristic. 


<D 
Collector current versus forward current 
Fig. 61 shows a collector current versus the forward 


current 
response 
of a photointerruper. 


The available 
collector 
current 
varies substantially 


depending 
on whether 
the light detector 
is a single or 
Darlington 
photoransistor. 


The reflective 
type photo interrupter, 
because 
of its 
small collector current, is prone to malfunctions 
caused 
by disturbing 
light. 
Hence, it must be carefully 
used. 
® 
Detecting 
position characteristic 


Collector 
current 
variations 
which 
accompany 


object movement 
are referred 
to as detecting 
position 


characteristic. 
A typical detecting 
position character- 
istic is show in Fig. 62. 
Sensing accuracy 
depends on the beam angle of the 


light emitter 
and the acceptance 
of the detector 
and 


the optical path width derived 
from the width of the 
slit in the package. 
Sensing accuracy 
is thus different 
in each device type. 


The sensing accuracies 
can be compared 
by the ob- 


ject shift distances which cause relative collector current 
variations from 10% to 90%. A device with a higher sens- 
ing accuracy provides a smaller collector current. 
The 


user should select the optimun device for each application. 
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Table 6 compares 
some device 
types 
in terms 
of 


sensing accuracy 
and minimum 
collector 
current. 


The surface condition 
of the object affects the sens- 
ing accuracy 
of reflective 
type photointerrupters. 
A 
mirror 
surface 
allows 
for a higher 
sensing 
accuracy 


than that 
obtained 
with paper surfaces 
or other sur- 
faces with 
highly 
irregular 
reflection. 
The 
sensing 


accuracy 
is maximized 
when the object is positioned at 


Table 6 
Sensing 
Accuracy 
and 
Minimum 
Collector Current 


Transmissvetype 
Reflective type 


GPISOI GPIS50 GP2S01 GP2S04 
Distancecausingcollector 1,0mm 0.38mm 3.2mm 
2.2mm 
currentvariationsof10to90"10 
Minimumcollectorcurrent 
2mA 
0.5mA 
200pA 
20pA 


(LED'sforwardcurrent) 
(1,=20mA) 
(1,=20mA) 
(I,=20mA) 
(I,=4mA) 


A metal plate is used as the shield for transmissive type 
photointerrupters. 
The SHARP OMS TEST CARD is used as the reflective 
plate for reflective type photointerrupters. 


the focus of the photo interrupter 


® 
Distance characteristic 
The 
distance 
characteristic 
represents 
the 
focal 
distance 
and focal depth 
(range 
in which 
a relative 


collector 
current 
of 50% or more can be obtained) 
for 
the reflective type photo interrupter. 
Fig. 63 shows the 


relative collector current versus distance characteristic. 


From 
this figure 
we can determine 
the 
optimum 
distance 
between the object and sensor as well as the 
collector 
current variation 
resulting 
from object shifts 


along the Z axis. 
Since the distance 
characteristic 
depends 
on 
the 


beam angle of the light emitter 
and the acceptance 
of the detector 
or their 
relative 
positions, 
the 
user 
should select 
the optimum device 
type by considering 
all operating 
conditions. 
Table 7 compares 
typical reflective 
type photo inter- 


rupters in terms of their focal distances and focal depths. 


@) 
Collector current versus slit width 
Similar 
to sensing 
accuracy, 
the minimum 
size of 
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(b) 
GP2S04 


Relative 
Collector 
Current 
vs. Distance 


object detectable 
by a photo interrupter, 
or resolution, 


depends on the optical path width. 
In general, a higher 
sensing accuracy 
allows for a better 
resolution. 
Fig. 64 shows relative 
collector 
current 
versus slit 


width. 
The figure reveals that the GPIS50 
transmis- 
sive type photo interrupter 
has a higher resolution than 
the GP I SO 1. It also shows that the GP2S04 
reflective 
type photo interrupter 
has a higher resolution 
than the 


GP2S0 
1. 
It is necessary, 
therefore, 
to select a device 
type with a resolution 
that matches 
each application. 


Table 
7 Focal Distance 
and 
Depth of Reflective 
Type 
Photointerru 
pters 
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2·1·7 
Solid State Relay 


The solid state relay (SSR) controls the AC load, 


accepting the application of voltage or current on the 
input side to drive an output photothyristor 
or triac. 


The SSR has the following advantages 
over electro- 


magnetic relays. 


CD 
Long life 


® 
Low noise 
® 
No audible noise 
® 
Compact and light 
The SSR has a complex configuration 
including an 
input 
resistor, 
an infrared 
light 
emitting 
diode, 
a 
phototriac, 
a zero-cross circuit, a snubber circuit, and 


so forth. 


(1) 
Basic operation of SSR 


CD 
The operating principle of SSR 
As shown in Fig. 65, SSR generally consists of an 
input resistor, 
I/O 
isolator, 
a zero·cross 
circuit, 
a 
snubber circuit, 
an output 
triac, 
and so on. 
When 


voltage is applied to the input, the photo transistor and 
photothyristor 
or phototriac 
of the I/O isolator 
are 


made ON, triggering 
the triac on the output side so 


that current flows to the load. 


The zero-cross circuit works to allow the triac to 
conduct when AC voltage crosses zero line. 


The snubber circuit 
suppress erroneous 
operation 


caused by noise. 


Fig. 65 
Internal 
Connection 
Diagram 
of 
SSR(Sl12P11) 


® 
Zero·cross operation 
Some SSRs have a built·in zero-cross circuit. 
Thin type of SSR is turned on at the neighbor of 


zero line (OV), and is turned off when the load current 
is reduced below the holding current of triac. 


Fig. 66 shows a zero-cross operation waveform. 
When the voltage 
across the SSR terminals 
(AC 


power supply side) is somewhere between V PO and Vox, 
application 
of an input voltage (DC signal side) turns 
on the SSR, causing a load current to flow. 
If the 
voltage at the output terminals 
is outside the range 


between V PO and Vox, applying an input voltage does 
not turn on the SSR. 


The SSR is turned 
off when the load current 
is 


reduced below the holding current of triac because the 
load is controlled by the triac. 


E: Effective value of AC voltage 
Vpo: Peak on-state voltage 
Vox: Zero-cross voltage 


Fig. 66 
Zero-cross 
Operation 
Waveform 


Fig. 67 
shows 
a zero-cross 
operation 
waveform 


under resistance load. 
Zero-cross operation 
turns on 
the load when the AC voltage is near the zero level, 
thereby suppressing surge current and relieving radio 
frequency noise. 
® 
Snubber circuit 
If a device is supplied with a voltage exceeding its 


rated value, it may malfunction 
or be damaged. 


The snubber circuit suppresses the on-off impulse 
voltage caused by power on-off operation 
or oscilla- 


tion surge, created 
by transformer 
inductance 
and 
electrostatic 
capacitance, 
across the primary and sec- 
ondary sides. The snubber circuit is usually composed 
of passive CR components, and also serves to improve 
the critical rate of rise of off-state voltage (dv/dt). 
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Fig. 67 
Zero-cross 
Operation 
Waveform 
under 
Resistance 
Load 


(2) 
Classification 
Table 8 shows the available SSR types. 
SSRs are available with a current capacity 
of 1 to 


16A and are used for direct load current. 


They include the triac output type, snubber circuit 


built-in type, zero-cross circuit built-in type, and zero- 
cross and snubber circuits built-in type. 
The user can 
choose the best type according to load. 


(3) 
Appearance and structures 
Since the SSRs handle a large current of 1 to 16A, 


Typical 


model 


c:ID Triac 
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@Triac 
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@NC 
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<ID Triac 
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1 
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package design places major stress on heat dissipation 
efficiency. 
The s101DOl 
uses a lead frame (lead pin) buried in 
molded resin which dissipates heat from the photothyr- 
istor (Fig. 68(a)). 
For the unit type SSRs, snubber such as SIP type, 
plug-in type, and multi-channel 
type, an I/O isolator, 


input current limiting resistor, zero-cross circuit, triac, 
and snubber circuit are mounted on PWB with a heat 
sink (radiation fin) and are made with non-flammable 
resin. 
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RMS On-state Current vs. Ambient Temperature 
(Case Temperature) 


The total 
thermal 
resistance 
with the heat sink is 
given using the following formula: 


RthU - a) = RthU - c)+Rth(C - fin) +Rth(fin - a) 


When an alminium Al heat sink of 100X 100X Imm is 
mounted on the S112Pll, 
the thermal 
resistance 
is 8. 


5"C/W. 
® 
Surge current 
versus power cycling 


The 
maximum 
rating 
of surge 
current, 
such 
as 
overcurrent 
attributed 
to destroyed 
device or defec- 
tive load is specified by far higher than the value for 
the maximum 
rated 
junction 
temperature 
for the 


device. 
Therefore, 
surge current has a limit. It is limited by 


the number of cycling as shown in Fig. 70. 
When 
using 
SSR, 
it is necessary 
to use fuse or 
breaker 
to protect 
the SSR against 
surge current. 


® 
Open circuit leak current 


Fig. 71 shows the open circuit 
leak current 
charac- 


teristics 
of the S112 P 11. 


Even when the circuit is off, a small quantity 
of leak 


(4) 
Electro-optical characteristics 


CD 
RMS on-state 
current 
versus 
ambient 
tempera- 


ture 
The junction temperature 
(Tj) of the component 
for 


SSR must always be below the maximum 
rated junc- 


tion temperature 
(TjMAx) 
by the method of cooling the 


SSR in using SSR. 
This is especially 
important 
to use 


power 
controlling 
thyristors 
or triacs 
with 
cooling 


measures. 
Because of their large internal 
power dissi- 


pation, they require special cooling measures 
to guar- 
antee the rated specifications 
and designed operation 


life of the device. 
When 
the 
ambient 
temperature 
of 
SSRs 
which 


require no heat sink is high, their RMS on-state 
cur- 


rent 
(h) should 
be reduced 
according 
to the 
RMS 
on-state current 
reduction 
curve. 
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Fig. 69(a) 
shows the RMS on-state 
current 
reduc- 
tion curve 
for the S10 1DO 1. 
The 
allowable 
RMS 


on-state current for the S10 1DO 1 is 1.2Arms MAX. at 
Ta=85'C, 
and 0_8Arms MAX. at Ta=85"C_ 


The SSRs with heat sink (S112Pll,etc.) 
must 
be 


designed so that Tj is always below TjMAx. 
The ther- 


mal 
resistance 
of the heat 
sink 
is given 
using 
the 


following formula: 


Rth- 
TiMAX 
-Ta 
("C/W) 
P 
Rth: Thermal 
resistance 


P: Power 
dissipation 
in the internal 
of 


device 
fI 
TjMAx: 
Maximum 
rated 
junction 
temper- 
ature 


Ta: Ambient 
temperature 


I 


\, 


i\ 


current 
flows on the output side of the SSR. 


It must be noted that CR of snubber circuit 
causes 


the open circuit 
leak current 
to increase, 
possibly 


resulting 
in malfunction 
of the SSR when 
driven 


with a small load. 


@) 
Turn-on 
time (ton) 


The ton of SSR with built-in zero-cross circuit delays 
by a half cycle at maximum. 
Take 
account 
of this 


delay in designing 
circuit. 


Fig. 70 
Surge Current 
YS. 
Power Cycling 
(Sl12Pll) 
200 


180 


~ 
160 


~ 
140 
J 120 


~ 
100 
•... 
5 
80 
u 


~ 
60 
•... 
::> 
rfJ 
40 


20 
o1 
2 
5 
10 
20 
50 
100 200 
The number 
of cycling 
(times) 


f=60Hz 
Tj=25"C 
Start 


~ 
....••.. 


r--..... 


I-- 
'--- 


Fig. 71 
Leak Current 
YS. 
Supply Voltage 


(Sl12Pll) 
10 


~ 6 
,...:;- 
~t: 
4 


::>u 
.-'< 
'"j 
2 


"a=25"C 


./ ,,/ 


VV 


./ 
,/ 


./ 


o 
o 
20 
40 
60 
80 
100 120 140 160 
Supply 
voltage 
(Vcrn,) 


2-2-1 
Installation 


(1) 
Installation on PWB 
When mounting a device on a PWB whose pin-hole 


pitch dose not match the lead pin pitch of the device, 
reform the device pins appropriately so that the inter- 
nal chip is not subjected to physical stress, as shown in 
Fig. 72. 


(2) 
Installation using a device holder 
Light emitter and detecters are often mounted using 


a holder, as shown in Fig. 73. When using this method, 
make 
sure that 
there 
is no looseness between 
the 


device and holder. 
The device should also not be 
subjected to any undue stress because it may affect the 
device quality. 


(3) 
Installation using screws 
When lead soldering is not adequate 
to securely 


retain 
a photo interrupter, 
it may be retained 
with 


screws. 


The tightening torque should not exceed 6 kg . em'. 


Excessive tightening torque may deform the holder, 
which results in poor alignment of the optical axes and 
debrades perfomance. 


2-2-2 
Lead Forming 


Lead pins should be formed before soldering. Do not 


apply forming stress to lead pins during or after solder- 
ing. For light emitter or detectors with lead frames, 
lead pins should be formed just beneath the tiebar cut 
section. For photocouplers or photo interrupters using 
dual-in·line packages, 
lead pins should be formed 


below the bent section so that forming stress does not 
affect the inside of the device (see Fig. 74). Stress to 
the resin may result in disconnection. 


When forming lead pins, do not bend the same 


portion repeatedly or the pins may be broken. 


Classifications 
Conditions 
Soldering 
Soldering 
temperature 
time 


Can package 
(GL514, PD153, 
PT501) 
1.3mm 
from 
the bottom 
(ace of 
260-c 
10 sec. or less 
package 


Resin mold package 
(PT480/PT480F) 
1.4mm 
from 
the bottorr. 
face of 
260·C 
5 sec. or less 


Light 
emitters/ 


oackage 


Resin mold package (PD49PI/PD481 PI) 
2.3mm 
from 
the 
bottom 
face 
of 
260·C 
10 sec. or less 
oacka2e 
Light 
detectors 
Resin mold package 
(GL360/GL527) 
2.6mm 
from 
the bottom 
face of 
260·C 
3 sec. or less 
packaR:e 


Resin mold package 
(PT360/PT360F) 
2.6 rom from the 
bottom 
face 
of 
260·C 
5 sec. or less 
oackage 


pe910 
2mmfromthebottomfaceof package 
260·C 
10 sec. or less 


Photocouplers 
All types 
other 
than 
the 
above 
260-c 
10 sec. or less 


GP2S07 
O.5mmfromthe bothedgeof package 
260-c 
5 sec. or less 


GPIL07, 
GP1S0~ 
GP2LO~ 
Immfromthebottomfaceofpackage 
260-c 
5 sec. or less 


GP2S04, 
GP2S05 
Photointerrupters 


GP2L06, 
GP2S06 
2mmfromthe both edge of package 
260·C 
5 sec. or less 


GP2L09, 
GP2S09 
4mmfromthebottomfaceofpackage 
260·C 
5 sec. or less 


All types 
other 
than 
the 
above 
260·C 
5 sec. or less 


2-2-3 
Soldering 


The 
lead 
pins 
should 
be 
soldered 
according 
to 
the 
conditions 
specified 
for individual 
device 
types. 
Major 


soldering 
conditions 
are 
listed 
in Table 
9. 
If the 
lead 
pins 
are 
under 
physical 
stress, 
a discon- 


nection 
may 
occur 
during 
soldering 
or operation. 
The 
pin hole 
positions 
on the 
PWB 
should 
be designed 
in 
accordance 
with 
the 
lead 
pin 
pitch 
of the 
device, 
so 
that 
the devices 
are 
free 
from 
physical 
stress. 


When 
soldering 
a compact 
device, 
hold 
its lead 
with 


a pincette 
to prevent 
the device 
from 
overheating 
(see 


Fig. 75). 
Use rogin 
flux 
for soldering. 
Flux 
with 
high 


acidity 
or 
alkalinity 
or 
inorganic 
flux 
(such 
as 
zinc 


coride) 
may 
cause 
lead 
corrosion. 


~SOldering 
iron 


When 
soldering 
with 
a soldering 
iron, 
hold 
the 
lead 
with 
a pincette 
to prevent 
the heat 
from 
flowing 
into 


the 
device. 


2-2-4 
Cleaning 


(1) 
Solvent 
In 
solvent 
used 
for 
cleaning, 
the 
resin 
surface 
of 
package 
may 
be damaged 
or the mark 
may 
disappear. 


Table 
10 shows 
the 
selection 
of solvent. 


Referring 
to 
this 
table, 
use 
a suitable 
solvent 
for 
cleaning. 


Solvent 
name 
Applicability 


Freon 
TE 
0 


Freon 
TF 
0 


Ethyl 
alcohol 
0 


Methyl 
alcohol 
0 


Isopropy 
1 alcohol 
0 


Diflon 
solvent 
S3-E 
0 


Trichlen 
x 


Chlorosen 
x 


Toluene 
x 


Xylene 
x 


(N ote) 
CD 
For 
the 
cleaning 
of stem 
type 
blue 
sensi- 


tive 
photodiode 
and 
subminiature 
resin 
mold 
type 
photo interrupter, 
etc., use only 
the 
alcohol 
base 
solvent. 
@ 
In 
selecting 
solvent, 
perform 
cleaning 
operation 
in actual 
cleaning 
conditions 


in advance. 
and check 
that 
no abnormal- 


ity is found. 


(2) 
Cleaning method 
Table 11 shows the selection 
of cleaning method. 


Cleaning 
Appli- 
Remarks 
method 
cabiJitv 
Solventtemperature:45'Cor less 


Solvent 
0 
Dippingtime:3 min.or less 
(fortransparentresinpackagetype) 


Ultrasonic 
Prior to cleaning,clean the device in 


cleauing 


£::, 
actual cleaning conditionsin advance 
andcheckthat no abnormalityisfound. 
The marking disappears. 
Brushing 
X 
Damage occurs on the surface. 
(fortransparentresinpackagetype) 


Steam 
Sincesolventactivationisnoticeable,it 


X 
may swell transparent resin, causing 
cleaning 
damageto the device. 


(Note) 
The influence of ultrasonic 
cleaning upon the 
element 
differs, 
depending 
on the 
size 
of 
cleaning bath, ultrasonic 
output power, clean- 


ing time, PWB size, installation 
method 
of 


the device and device mounting condition etc. 
therefore, 
clean 
the device 
in actual 
ultra- 
sonic 
cleaning 
conditions 
in advance, 
and 
check 
that 
no abno.mality 
is found, 
then 
clean the device. 
User should select fit condi- 


tion that does not occur defect. 
It should 
be noted 
that 
if you comes 
into 
contact 
with the device before solvent 
dries 
sufficiently 
after 
cleaning, 
the 
mark 
may 


disappear 
or the transparent 
resin 
surface 


may be damaged. 
To 
reduce 
the 
stress 
the 
device 
receives, 
special 
consideration 
is required; 
for exam- 
ple, arrange 
the device so that it is shadowed 
by the oscillator 
or reduce the cleaning time. 


2-2-5 
External 
Disturbing 
Light 


Some light detectors 
or photo interrupters 
feature 
a 


built-in visible light cut-off filter, which cuts off distur- 
bing light with its wavelength 
of 700 nm or below, to 
prevent malfunctions 
due to disturbing 
light. 
Concern- 
ing these devices, be careful 
with the wavelengths 
of 
disturbing 
light. 
The mini-flat type hybrid use photocoupler 
(PC219) 


and mini-flat type phototriac 
couplers require a shield- 
ed light measure 
by remolding', 
etc. 


'Remolding 
conditions 
for the PC219 
and mini-flat 
type phototriac 
couplers: 
The PC219 
and mini-flat 
type phototriac 
cou- 2 


piers employ an epoxy resin package. 
For remold- 


ing, use an epoxy resin with a hardening 
tempera- 
ture of lower than 150'C and a hardening 
time of 
less than 2 hours. 


2-2-6 
Dust and Dirt 


If the surface 
or the slits of a photointerrupter 
are 


contaminated 
with dust or dirt, it may malfunction. 
Caution should be taken 
to avoid this. 


Term 
Symbol 
Definition 


Absolute maximum ratings 
- 
Maximum ratings which should never be exceeded under any 
operating or testing conditions 


Ambient temperature 
T. 
Ambient temperature 
of a semiconductor device 


Case temperature 
Tc 
Temperature 
at a specified spot of the case of a semiconduc- 
tor device 


Operating temperature 
Topr 
Ambient temperature 
at which a semiconductor 
device is to 
be operated 
Temperature 
at which a semiconductor device can be stored 
Storage temperature 
Tstg 
without any deterioration 
of performance 
under no voltage 


applied 
Soldering temperature 
at which the specified spot on termi- 


Soldering temperature 
TSOI 
nals may be soldered for a specified period of time without 
causing deterioration 
of the performance of a semiconductor 
device 


Term 
Symbol 
Definition 
Diode power dissipation 
P 
Allowable power dissipation across the anode and cathode 


Forward current 
IF 
DC current 
passing across the anode and cathode 
in the 
forward direction 
Peak forward current 
IFM 
Maximum instantaneous 
value of forward current 


Forward voltage 
VF 
Voltage drop across the anode and cathode caused by for- 
ward current 


Peak forward voltage 
VFM 
Maximum instantaneous value of the voltage drop across the 
anode and cathode resulting from peak forward current 


Reverse current 
IR 
DC current 
passing across the anode and cathode 
in the 


reverse direction 


Reverse voltage 
VR 
DC voltage 
applied across the anode and cathode 
in the 


reverse direction 


Terminal capacitance 
C. 
Electrostatic 
capacity 
across the anode and cathode termi- 
nals 


Radiant flux 
<l>e 
Radiant energy emitted in a unit time 


Peak emission wavelength 
Ap 
Wavelength at which radiant intensity is maximized 
Range of wavelength 
of spectral 
distribution 
in which the 
Half intensity wavelength 
LU 
radiant 
intensity 
is no less than 
one half 
the maximum 
intensity 


Half intensity angle 
t:>.8 
Range of beam angle in which the radiant intensity is no less 
than one half that on the front optical axis 
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Term 
Symbol 
Definition 
Collector-emitter 
voltage 
VCEO 
DC voltageappliedacrossthecollectorandemitterwithbaseterminalleftopen 
Emitter-collector 
voltage 
VECO 
DC voltageappliedacrosstheemitterandcollectorwithbaseterminalleftopen 
Collector-base 
voltage 
VCBO 
DC voltageappliedacrossthecollectorandbasewithemitterterminalleftopen 
Emitter-base 
voltage 
VEBO 
DC voltageappliedacrosstheemitterandbasewithcollectorterminalleftopen 


Reverse voltage 
VR 
DC voltageappliedacrossthe anodeand cathodein the reversedirection 


Collector 
power dissipation 
Pc 
Power dissipation 
allowed for the collector 
Diode power dissipation 
P 
Power dissipation 
allowed across the anode and cathode 


Collector 
current 
Ic 
DC current 
passing through 
the collector 
electrode 
under a 
specified input condition 
Photocurrent 
Ip 
Current passing through the electrode under a specifiedinputcondition 


Short circuit current 
Isc 
Current passing across the shorted terminals 
of a photodiode 


under the presence of incident light 


Open circuit voltage 
Voc 
Electromotive 
force appearing 
across a photodiode 
when it is 
exposed to light 


Collector 
dark current 
IcEo 
Collector current occurring when a reverse voltage is applied 
across the collector 
and emitter with base terminal 
left open 


Dark current 
Id 
Current passing through a photodiode 
when a reverse voltage 


is applied under no incident light 
Illuminance 
Ev 
Luminous flux incident to a unit area of a surface 


Irradiance 
Ee 
Radiant 
flux incident to a unit area of a surface 


Threshold 
illuminance 
EVlH 
Incident light illuminance 
at which the output goes from Low 


EVHl 
to High or High to Low 


Dark 
current 
temperature 
co- 
Rate at which dark current varies with ambient temperature 
efficient 
aT 


Short 
circuit 
current 
tempera- 
13T 
Rate 
at which 
short 
circuit 
current 
varies 
with 
ambient 
ture coefficient 
temperature 


DC current amplification 
factor 
hFE 
DC current 
amplification 
factor 
of emitter 
common circuit 
Collector 
emitter 
saturation 
VCE(sat) 
DC voltage 
applied 
across the collector 
and emitter 
which 
voltage 
causes a specified saturation 
state 


Terminal 
capacitance 
C. 
Electrostatic 
capacity 
across the anode and cathode 


Peak sensitivity 
wavelength 
,tp 
Wavelength of incident light at which sensitivity is maximized 


Half sensitivity 
angle 
t:.fJ 
Range of angle in which the sensitivity 
is no less than one 


half that of peak value 
Frequency at which the amplitude of AC fundamental wave of an 
Cut-off frequency 
fc 
output parameter falls by 3 dB when the frequency of an input 
parameter having a constant amplitude of sine wave is varied 
Output response to the rising and falling edges of an input square 


Response time 
wave signal. The definitions of response times are as follows: 
Rise time: 
tr 


Inp~ 
Delay time: 
td 


Fall time: 
t, 
waveform 


Storage 
time: 
ts 
------100% 
Turn-on 
time: ton=td +tr 
}j 


---- 
----- 
90% 


Turn-off 
time: torr=ts+t, 
Output 
waveform 
-If::.=- 10% 
"Low-+ High" propagation 
_ 
0% 


time: 


tplH 
td t, 
t, 
tf 
"High-+Low" 
propagation 


time: Input 
..---. 


tPHl waveform ----\- 
--50% 


tPLH 
~ 


Output 
N _9O%-VOH 


----- 
---I 
5V 
wave~ 
--10%- 
~VOL 
t,_ 
_ 
-+--l-t, 


Term 
Symbol 
Definition 


Total 
power dissipation 
PlOt 
Power dissipation 
allowable 
for the entire circuits 
between 


input and output 


Isolation 
voltage 
Visa 
Maximum 
AC voltage which isolation between the input and 


output 
is guaranteed 
(effective 
value) 


Isolation 
resistance 
R150 
Resistance 
across 
isolated 
input and output 
terminals 
at a 
specified application 
voltage 


Current 
transfer 
ratio 
CTR 
Ratio of output current 
to input current: 


CTR = (Ic!IF) x 100% 


Reflection 
signal ratio 
S/M 
Ratio of an output signal caused by reflection 
from spaces on 
a test sheet to that caused by reflection 
from marks 
on it 


Leak current 
ILEA" 
DC current 
passing 
through 
the collector 
terminal 
under a 
specified condition 
(without 
reflective 
object) 


Threshold 
input current 
IFLII 
Input current 
at which the output 
level goes from Low to 


hilL 
High or High to Low 


Low level output voltage 
VOL 
Output voltage appearing 
when a specified Low level current 
appears 
at the output terminal 


High level output voltage 
VOII 
Output 
voltage 
appearing 
when a specified 
High level cur- 


rent appears 
at the output terminal 


Low level output current 
IOL 
Output current appearing 
when a specified Low level output 


voltage 
is applied to the output terminal 


High level output current 
1011 
Output current appearing 
when a specified High level output 


voltage 
is applied to the output terminal 
Low level supply current 
leeL 
Supply current 
required 
when the output 
is at Low level 


High level supply current 
IeCl1 
Supply current 
required 
when the output 
is at High level 


Hysteresis 
IFLII/IFIIL 
Ratio of the input threshold 
current 
that causes the output 


IFIIL/lnll 
level to go from Low to High or High to Low 


Floating 
capacitance 
C, 
Electrostatic 
capacity 
across input and output 
terminals 


Common mode rejection 
ratio 
CMR 
Ratio of variations 
of output noise voltage 
to that of input- 
output 
voltage 


Term 
Symbol 
Definition 


RMS on-state 
current 
h 
Effective value of continuous 
forward 
on-state current which 
is allowed under a specified condition 
Peak value of forward 
half sine-wave 
on-state current 
(with 
Peak one cycle surge current 
Isurge 
commercial 
frequency) 
which is allowed 
only for one cycle 
when the junction 
is at the maximum 
rated temperature 


Rated 
f i/dt 
f i/dt 
Integration 
of square half sine-wave 
of the rated surge cur- 


rent, over a period of half cycle 
Peak value of forward half sine-wave voltage (with commer- 
cial frequency) 
which can maintain 
the thyristor 
in the off 
Repetitive peak off-state voltage 
VOR" 
state when a repetitive 
forward voltage is applied across the 


anode and cathode 
under a specified 
temperature 
and gate 


conditions 
Peak value of repetitive 
reverse half sine-wave voltage (with 
Repetitive 
peak reverse voltage 
VRR" 
commercial 
frequency) applicable 
across the anode and cath- 
ode under specified temperature 
and gate conditions 
Continuous 
forward 
DC voltage, 
applied 
across 
the anode 


DC off-state 
voltage 
Va 
and cathode, which can maintain 
the thyristor 
in the off state 


under specified temperature 
and gate condition 


Term 
Symbol 
Definition 


Critical 
rate of rise of on-state 
Maximum 
on-state current rise rate allowable 
for a thyristor 
di!dt 
which is being switched 
from off to on state under specified 
current 
temperature 
and gate conditions 


Critical 
rate of rise of 
Maximum 
forward-voltage 
rise rate which will not cause a 


dv/dt 
thyristor 
to be turned 
from 
off to on under 
a specified 
off-state 
voltage 
condition 
Repetitive 
peak 
off-state 
cur- 


IDR" 


Current 
resulting 
from 
repetitive 
peak 
off-state 
voltage 


rent 
applied in the off state 


Repetitive 
peak reverse current 
IRR" 
Current 
resulting 
from 
repetitive 
peak 
reverse 
voltage 


applied 


On-state voltage 
VT 
Voltage drop across the anode and cathode resulting 
from a 


specified forward 
DC current 
supplied under on state 


Minimum on-state current required to maintain 
a thyristor 
in 
Holding current 
I" 
the on state after it was turned on under specified tempera- 
ture, gate, and load conditions 


Minimum trigger 
current 
1FT 
Minimum input current required to turn on a thyristor 
under 
a specified condition 


Gate trigger 
voltage 
VeT 
Minimum gate voltage 
required 
to turn on a thyristor 
under 


specified temperature 
and load conditions 


Gate trigger 
current 
leT 
Minimum gate current 
required 
to turn on a thyristor 
under 
a specified load condition 
Turn-on 
time 
ton 
Off-to-on transition 
time required under a specified condition 
Turn-off 
time 
torr 
On-to-off transition 
time required under a specified condition 
Input signal voltage 
V,N 
Range of voltage 
applicable 
to the input terminal 
Input resistance 
R'N 
Input impedance 
under a specified operating 
condition 


Pick-up voltage 
- 
Minimum input voltage 
required to turn on the device under 


a specified condition 


Drop-out voltage 
- 
Maximum 
input voltage at which the device is kept in the off 


state under a specified condition 


Output supply voltage 
- 
Range 
of supply 
voltage 
(effective 
value) 
of commercial 
frequency 
applicable 
to the output terminal 
Effective 
value 
of on-state 
current 
(with 
commercial 
fre- 


Minimum operating 
current 
- 
quency) which can maintain 
the device in the on state under 
a specified load condition 


Noise immunity 
- 
Peak 
value of pulse allowable 
for an SSR under specified 
gate and load conditions 
(pulse width: Ij.ls, rise time: Ins) 


Contact 
voltage 
drop 
- 
Voltage drop at the output terminal 
appearing 
when a speci- 
fied AC current 
is supplied in both directions 
under on state 


Effective 
value 
of half 
sine-wave 
off-state 
current 
(with 
Open circuit 
leak current 
I,eak 
commercial 
frequency) 
appearing 
under 
a specified 
load 


condition 


Snubber circuit 
- 
Protects 
semiconductor 
devices from switch 
on-off inpulses 
or oscillation 
surges 


The output of the circuit is turned on when the instantaneous 


Zero-cross 
operation 
- 
AC supply voltage crosses zero level, and is turned off when 
the instantaneous 
current crosses the zero current level (zero 
volt switching) 
Helps heat dissipation 
from the semiconductor 
device so that 
Heat sink 
- 
its junction 
temperature 
does not exceed the rated tempera- 


ture 


fJ 


Type 
Schematic 
Drawing 


// 
Light 
® 
Emitting 
Ao 
oK 
Diode 


"" 
Photodiode 
Ao ® 
oK 


Phototransistor 


B~ 
(With base 
terminal) 


E 


Phototransistor 


~~ 
(Without 
base 
terminal) 


E 


Phototransistor 


~~ 
(Darlington 
type) 


E 


~R 


Photocoupler 
A 
~ 
C 


(With base 
terminal) 


K 
E 


Photocoupler 
A~C 
(Without base 
terminal) 


K 
E 


Photointerrupter 
(Transmissive 
type) 


Photo interrupter 
(Reflective 
type) 


Photothyristor 
Coupler 


Phototriac 
Coupler 


Solid State 
Relay 


A~~~C 


K~E 


A~C 


K~E 


777T 


A~X 


K~K 


K 


(Photothyristor 
inverse 
) A .K 
parallel 
connection 
type 


A]+W~K 


K 
--- 
A.K 


2-5-1 
Quality 
Assurance 
System 


SHARP's optoelectronic 
products are widely used for indus· 
trial, business, and home applications, 
such as in floppy disk 
drives, copiers, printers, 
and VCR's. 


In 
addition 
to 
their 
expanding 
application 
range, 
optoelectronic 
devices are now finding a greater 
number of 


applications 
in each product. 
In fact, hundreds 
of such 
devices can be used in just one product. 
Customer demands 


for product 
quality 
are also increasing. 


To meet these market 
needs, SHARP 
dedicates 
itself to 


ensuring 
product 
quality. 
We adopt 
quality 
assurance 


Department 


Step 


concepts 
in the planning, 
engineering 
and production 
and 
maintenance 
of all products 
through a variety 
of reliability 


tests and strict inspections. 
Some of these quality assurance 


activities 
are described 
below. 


Fig. 76 shows our quality 
assurance 
system. 


Our quality 
and reliability 
assurance 
activities 
are based 


on the following philosophy. 


1) 
All employees are involved in quality assurance, 
mak· 


ing each other aware of importance 
of quality 
control. 


2) 
Reliability 
is an important 
part 
of engineering 
new 


products. 


3) 
Quality and reliability 
control 
involves not only pro- 


Technical sample (TS) production 


Character 
evaluation 


Commercial 
sample (CS) production 


Discussion of process conditions and specifications 


Overall evaluation (for mass production) 


Examinations 
for 


improvement 


Production 
and inspection 
standard settings 


duction processes, but also the production 
environment, 


materials, 
facilities, 
and measuring 
instruments. 


4) 
Long-term 
reliability 
is checked 
through 
reliability 


tests, and its limits are identified through the same test. 


5) 
Data obtained 
through 
process 
inspection, 
reliability 


tests, and market 
research 
is constantly 
fed back to the 


quality 
control 
process. 


2-5-2 
Quality 
and 
Reliability 
Control 
during 
New 


Product 
Development 


The development 
of a new product begins with determin- 


ing the product 
specifications 
and quality 
that 
meet the 


customer's 
needs and the creation 
of a development 
plan 
regarding 
product price, quantity, 
marketing 
timing, and so 


forth. 
In the product design stage, we use research 
data, produc- 
tion capacity 
data, field data, and other related data when 
discussing 
reliability 
and fabricate 
TS (Technical 
Sample) 
to evaluate 
the functions 
and performance 
of the product. 


We then fabricate 
ES (Engineering 
Sample) 
to determine 


whether 
or not the functions, performance, 
and quality 
are 


Evaluation 
of 
functiont 
anc 
performance 


Evaluation 
of 
design 
margin 


Evaluation 
of quality 


and adaptability 
to 


mass 
production 


Evaluation 
of 
reliability 


Decision 
to begin 


mass 
production 


Fig. 77 
Product 
Development 
Procedure 


guaranteed 
in actual prduction 
conditions. 
We also use the 


ES for quality 
and reliability 
testing to evaluate 
long-term 
reliability. 


Finally, 
we evaluate 
the adaptability 
of the design 
to 


mass production 
using CS (Commercial 
Sample) 
obtained 
through 
trial mass production. 
Upon completion 
of the design process (before ES fabrica- 


tion), we perform 
a design review (DR) to ensure 
that the 


quality 
and reliability 
meet the customer's 
needs. 
We also 


check for the appropriate 
design margin. 


Product 
development 
flows as shown in Fig. 77. 


2-5-3 
Quality 
and Reliability 
Control 
for Mass 


Production 


(1) 
Material quality control 


The quality and reliability 
of a product is greatly affected 
by the materials 
that 
form it as well as the production 
process or production 
environment. 


The quality 
of procured 
materials 
is evaluated 
through 
material 
tests 
based 
on procurement 
specifications 
and 


sampling 
tests performed 
by the material 
supplier 
(MIL- 
STD-105D). 
(2) 
Production 
environment 
control 


Production 
environment 
conditions, 
such as temperature, 


humidity, 
and dust, also significantly 
affect the quality 
of 
semiconducotr 
products. 
Temperature 
control 
is essential 
to maintain 
the accu- 
racy 
of production 
apparatus 
and 
electrical 
parameter 
measurements. 
Humidity 
control 
is needed to keep mois- 
ture away from materials, 
products, and production 
appara- 


tus, and to prevent 
electrostatic 
accidents. 


Dust has a tremendous 
influence on the yield, quality and 


reliability 
of chips. 
Our dust control 
system extends 
from 
the air conditioning 
system to clean benches, uniforms, and 
office tools. 


The design of the working 
environment 
also takes 
into 


consideration, 
back ground music and wall color. 


(3) 
Control of production 
facilities and measuring 
instru- 
ments 
In the semiconductor 
industry, 
technical 
innovation 
is an 
everyday 
occurrence, 
and the evolution 
of the production 


systems is remarkable. 


In order 
to supply 
products 
with stable 
quality 
and a 


minimum 
of characteristics 
dispersion, 
we are constantly 


promoting the automation 
of production 
processes. 
We also 


maintain 
the production 
facilities 
and calibrate 
instrumen- 


tation 
equipment 
on a daily basis and at regular 
intervals. 


(4) 
In-process quality control and product inspection 


Our basic production 
policy is that quality and reliability 


control 
is involved in each production 
process. 
This pre- 
vents defective products 
from being transferred 
to the next 
process. 
To do this, we use standardized 
inspection 
proce- 


dures, such as monitoring, 
total inspections, 
and sampling 


inspections, 
depending 
on the process. 


Each 
completed 
product 
undergoes 
a final 
inspection. 


Furthermore, 
we perform initial characteristic 
test for each 
lot to ensure 
the electrical 
characteristics, 
appearances, 


dimensions, 
and other 
parameters 
using sampling 
method 
based on the MIL-STD-I05D. 
If any defect is found through 
these inspections, 
we ana- 


lyze the cause of the defect and take 
necessary 
action 
to 


correct 
it. 
We then return 
the analysis 
results 
to the engi· 
neering 
and production 
sections 
to prevent 
regeneration 
of 
the same defects. 


Table 12 shows an example 
of in· process 
quality 
control 


for photocouplers. 
(5) 
Assurance 
of reliability 
To ensure 
long·term 
products 
reliability, 
we select product 


samples 
at 
regular 
intervals 
and 
subject 
the 
sample 
to 
reliability 
tests such as life tests and environmental 
tests. 


Whenever 
a production 
process 
has 
been 
altered, 
we 
perform 
a reliability 
test 
to check 
the 
new 
process 
for 
long· term reliability. 


2·5-4 
Reliability Test 


In 
addition 
to 
the 
reliability 
assurance 
level 
check 


mentioned 
above, 
we also perform 
reliabilty 
tests 
to iden· 


tify the design 
limit and destructive 
failure 
modes, 
and to 


predict 
the field reliability 
of products. 
Reliabilty 
tests 
are 
roughly 
classified 
into 
durability, 


thermal 
environment, 
and 
mechanical 
tests. 
The 
test 
methods 
used 
are 
specified 
in the Japan 
Industrial 
Stan· 


dards (lIS), the Standards 
of the Elecoronic 
Industry 
Associ· 
ation 
of Japan 
(EIAJ), the U.S. MIL Standards 
(MILl. and 
some others. 
We use our own standardized 
test methods 
in 
accordance 
with these institutionalized 
standards. 


Inspection 
of wire bonding 
result 


Precoating 


Bonding 
performance, 
appearance, 
viscosity, 
plasticity 


Amount 
of paste 


Bonding 
location, 
shape, wire loop, 


strength 


Hardening 
temperature 
and time, 
amount 
of resin 


Plating 
time and temperature, 
and 


plating 
liquid concentration 


Dimensions 
and protruded 
resin 


Ensuring 
bonding 
performance 
and 
material 
quality 
check 


Die bonding 
control 


Test 
Test 
item 
Test 
condition 
Purpose 


Hightemperaturestorage 
Tst• 
(MAX.) 
Evaluates 
product 
durability 
after 
long-term 
storage 
at 
high 
temperature. 


Hightemperatureoperation 
T opr (MAX.) Current· 
Voltage 
(MAX.) 
Evaluates 
prodcut 
durability 
against 
long-term 
thermal 
and 
electrical 
stresses. 


E: 
High temperature 
60·C 
RH=90% 
Evaluates durability in long·term, high tempera· 
:.0 
8ST 
RH=8S% * 
<IS 
high humidity storage 
120·C,double 
ture high humidity storage. 
•... 
Pressure 
cooker 
atmospheric pressure' 
::l 
Q 
High 
temperature 
Topr 
(MAX.) 
Evaluates durability against long·term thermal, 


reverse 
bias 
Isolation 
voltage 
(MAX.) 
humidity, 
and electrical 
stresses. 


Low temperature storage 
Tstg 
(MIN.) 
Evaluates 
product 
durability 
following 
long-term 


straR:e 
in low 
temperature. 


Temperature 
cycle 
Tstg 
(MAX.)-Tst• 
(MIN.) 
Evaluates 
product 
durability 
against 
sudden 
temnerature 
variations. 
~cc:: 
Thermal 
shock 
O·C- + 100·C (liquid 
phase) 
Evaluates 
durability 
against 
sudden 
temperature 


5'~ E 


variations. 


Temprature 
and 
humidity 
-IO·C-+6ST 
RH=90% 


Evaluates 
durability 
against 
temperature 
variations 
in 
.<:c 
cycle 
high 
humidity 
f-<<1J 


Soldering heat resistance 
260T 
10s 
Evaluates 
resistance 
to 
thermal 
stress 
caused 
by 


soldering. 


Mechanical 
shock 
IS00G, O.Sms ±X, 
±Y, 
±Z 


Evaluates 
structural 
and mechanical 
resistance 
to serve 


mechanical 
shock. 


Variablefrequencyvibration 
20G, 20-2,000Hz, 
X, Y, Z 


Evaluates 
resistance 
to 
vibrations 
during 
transit 
or 
operation. 


Tensile strength: constant load, Bend strength: 


"@ 
Terminal 
strength 
constant load; bent 90degrees in both directions 
Evaluates durability against mechanical stress 


u 
once. (Loadand loading duration depends on the 
applied to terminals. 


'2 
sectional area of the terminal.) 


'" 
..c:: 
Hermetic 
seal 
Micro-leak 
by helium 
gas, Large 
leak 
Evaluates 
the air-tight 
performance 
of 
u 
<l) 
performance 
by bubble 
hermetically 
sealed 
packages. 
~ 


Salty 
water 
Soaked in 5% salt solution, Ta=35'C, 24hr 
Evaluatescorrosion·proofperformancein saltywater. 


Solderability 
230·C for S seconds 
(with 
flux) 
Evaluates 
the solderability 
of terminals. 
Solution-proof 
Soaked 
in isopropy 
alcohol, 
Evaluates 
the solution-proof 


performance 
Ta = 2S·C, 30 sec. 
performance 
of markings. 


VariationofradiantflUJ(whenstoredat hightemperature 


~ 
l00r----t---+- 
__ 
J 
(GL430) 


!:1 
c;:: 
~] 
.~ 
50 


<is 
~ 


Variationof radiantfluxwhencontinuouslyoperatedat normaltemperature 
(GL430) 


Ta =25·C 
IF=60mA 


10 
103 
10 


Test duration 
(hr) 


Variationofradiantfluxwhencontinuouslyoperatedat normaltemperature 
G 
I 
. 
~~~ 


~ 100 
!:1 
c;:: 
~] 50 
Ta=25·C 
.~ 
1F=150mA 
<is 


240 
10 
~ 
102 
103 


Test duration 
(hr) 
Test duration 
(hr) 


Reliability Test Data (Infrared Light Emitting Diode) 


Variationof radiantfluxwhenstoredat hightemperature 
(GL514) 
* 100 
~ 
c;::i 50 


.~ 
~ 
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Variationofcollectorcw-rentwhenstoredat hightemperature 
(PCB1?) 


Variation 
of collector 
current when continuously 
operated at normal temperature 


100t-----_~ 
(PC?14) 
IOOI---+--+-----{ 
£- 
irl* 
8;- 
'" '" 
.~ ~ 
~ 
240 
SOO 
1000 
Test duration 
(hr) 


Variationofcollectorcurrentwhenoperatedat hightemperalw-e 


1001r--;f----t- 
__ 
--.< 
(PCB1?) 
]~ 
81:: 
'" '" 
.~ ~ 
50 
~ 


Ta=8S"C 
1,=20ffiA 
Pc=SOmW 


240 SOO 
1000 


Test duration 
(hr) 


Variationofcollectorcurrentwhenstoredinhightemperatureandhw-nidity 


100 I---~...---+------! 
(PCB1?) 


Table 13 shows 
a typical 
reliability 
test. 


Of the durability 
tests 
on semiconductor 
products, 
we 


place 
major 
emphasis 
on the high temperature 
operation 
test. 
For 
plastic·molded 
semiconductor 
devices, 
we place 
special 
importance 
on the high temperature, 
high humidity 


storage 
(operation) 
tests. 


Fig. 78 and 79 show typical 
rei ability 
test data. 


2-5-5 
Maintenance 


If a device 
fails after 
delivery, 
we request 
you to return 
the defective 
device to us for failure 
analysis. 
We may ask 


you for details 
regarding 
the operating 
conditions, 
the fail- 


ure rate, 
symptoms, 
etc. 
Once the cause of failure 
is tracked 
down, the result is fed 
back 
to the 
engineering 
production 
and 
usage 
stages 
to 
avoid recurrence 
of the failure, 
and is also submitted 
to the 


customer 
in the form of a report. 
Failure 
in the 
field 
and 
information 
about 
quality 
is 


essential 
for improving 
product 
reliability. 
We make great 


efforts 
to acquire 
and utilize 
this type of information. 


Fig. 80 shows how failures 
in the field are processed. 


2-5-6 
Safety 
Standards 


The safety 
standards 
for electrical 
products 
include 
the 


domestic 
Electrical 
Appliances 
Regulational 
Act of Japan, 


the UL Standards 
in the United 
States, 
the TOy Standards 


in West Germany, 
and many others. 


Ta=2S'C 
IF=SOmA 
Pc=ISOmW 


I~ 
I~ 
I~ 


Test duration 
(hrl 


Variation of collector current when continuously operated at normal 


~ 
1001-- 
temperature 
£ _ 
(PCB1?) 
~~ 
"8"5 
Ta=2S·C 


.~ ~ SO 
1,= SOmA 
~ 
Pc=ISOmW 


10' 
10' 
10' 
Test duration 
\hr) 


Production 
Department 


I 
I 
:Response 
I 
I 


I 
:Survey report 


I 
I 


,- 
I 
I 
IReport 
I 
I 
I 


Quality Control 
Department 
--, 
I 
I 


Report I 
I 
I 
I 


Since our photocouplers 
and solid state 
relays 
were ap· 


proved 
by the UL standards 
in 1977, all of our major 
semi- 
conductor 
products 
have acquired 
the UL approval. 


Many 
of our products 
also gained 
the TOy approval 
of 
West Germany 
in November 
of 1982. We will continue 
our 


effort to gain TOy and other safety 
standards 
approval 
for 
all of our semiconductor 
products. 


Infrared Light Emitting Diodes 


GL360 
cP3.2mmResin Mold Type 
Infrared 
Light Emitting Diode 


• 
Features 


1. 
.p3.2mm 
epoxy 
resin package 
2. 
Intermediate 
beam angle 
(f1fJ: TYP. 
±20') 
3. 
High output (<pe:MIN.1.5mW at h=40mA) 


• 
Applications 


1. 
Floppy 
disk drives 
2. 
Optoelectronic 
switches 
3. 
Infrared 
applied 
systems 


Pink transparent 
epoxyresin 


:i 
CD 
"' 


~~ 


"'".,,: 


0.45 


(2) 


2.54. 
~ 
"..,. 
0 


CD Anode 
(2) Cathode 


Parameter 
Symbol 
Rating 
Unit 
Power dissipation 
P 
90 
mW 
Forward current 
IF 
60 
mA 
*'Peak forward current 
IFM 
1 
A 
Reverse voltage 
VR 
3 
V 
Operating temperature 
Toor 
-25- 
+85 
'c 
Storage temperature 
Ts,. 
-40-+85 
'c 
.2Soldering temperature 
To"' 
260 
'c 
*1 
Pulse width;;;;100jJs,Duty ratio=O.Ol 
* 2 
For 3 seconds at the position of 2.6mm from the bottom face of resin package. 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward voltage 
VF 
h=40mA 
- 
1.3 
1.5 
V 
Peak forward voltage 
VFM 
hM=0.5A 
- 
2.2 
3.5 
V 
Reverse current 
h 
VR=3V 
- 
- 
10 
uA 
Terminal 
capacitance 
Ct 
V=O, f=lMHz 
- 
70 
- 
pF 
.3Radiant intensity 
IE 
IF= 40mA 
2.5 
5.0 
10.0 
mW/sr 
Radiant flux 
<Pe 
h=40mA 
1.5 
2.4 
- 
mW 
Peak emission wavelength 
An 
IF= 40mA 
- 
950 
- 
nm 
Half intensity wayelength 
6A 
IF-40mA 
- 
45 
- 
nm 
* 3 
IE: Value obtained by converting the value in power of radiant fluxes emitted at the solid angle of 
0.01 sr (steradian) in the direction of mechanical axis of the lense portion into 1 sr of all those 
emitted from the light emitting diode. 


Fig. 1 
Forward Current vs. 
Ambient Temperature 
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Fig. 2 
Peak Forward Current vs. 
Duty Ratio 


10000 
== 
Pulse width;;> 10OilS 
== 
Ta=25°C 
- 


'" 


~ 


~IOOO 
"'"...... 
::l 
U 
1: 
'"~ 
100 
..s 


-'"'" 
0": 


10-2 
10 
I 


Duty ratio 


Fig. 4 
Peak Emission Wavelength vs. 
Ambient Temperature 
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Fig. 6 
Relative Radiant Flux vs. 
Ambient Temperature 


20 
IF 
const. 


•••.... 


............ 


•..........•... 


0.125 
0 
25 
50 
75 


Ambient 
temperature 
Ta 
eC) 


100 


~5 
10 
..; 
" 
::l 
<;:: 
"'":a 
'" 
e>:: 


= Ta-2 5·C 


ulse 


/V 
Pulse width 


==~ DC 
';;100115) 


V 
./ 


10 
100 
Forward 
current 
IF (mA) 


Fig. 9 
Radiation Diagram 
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Relative Collector Current vs. 
Distance(Detector: PT360) 
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GL371/GL372 


Compact Resin Stem Type 
Infrared 
Light Emitting Diode 


• 
Features 


1. 
¢>3mm compact, 
resin stem type 


2. 
Wide beam 
angle[GL371 
t::.8: TYP. 
±90*} 


GL372 
t::.8: TYP. 
±70* 


3. 
High output 


(<fle: MIN. 
1.7mW at h=40mA) 


l\!ark 
GL371: None 
GL372: Black 


• 
Applications 


1. 
Floppy 
disk drives 
2. 
Smoke 
detectors, 
optoelectronic 
switches 


3. 
Infrared 
applied 
systems 


CD Anode 
~ 
Cathode 


Parameter 
Symbol 
Rating 
Unit 
Power dissipation 
P 
75 
mW 


Forward 
current 
IF 
50 
mA 


'lPeak 
Forward 
current 
IFM 
1 
A 


Reverse voltage 
VR 
6 
V 


Operating 
temperature 
Topr 
-25~+85 
·C 
Storage 
temperature 
Ts" 
-25~+85 
·C 


"Soldering 
temperature 
Tso1 
260 
·C 


*1 
Pulse width~100,us, 
Duty ratio=O.Ol 


* 2 
For 3 seconds at the position of 1.5mm from the bottom 
face of resin package. 


• 
Electro-optical Characteristics 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
IF=40mA 
- 
1.3 
1.6 
V 
Peak forward 
voltage 
VFM 
hM=0.5A 
- 
3.0 
4.0 
V 
Reverse current 
h 
VR=3V 
- 
- 
10 
,uA 
Terminal 
capacitance 
C, 
VR-O, f-1MHz 
- 
50 
- 
pF 
Frequency 
response 
fc 
- 
300 
- 
kHz 


I 
GL371 
1.7 
3.3 
- 
mW 
Radiant 
flux 


I 
GL372 
<l>e 
IF=40mA 
1.7 
3.3 
- 
mW 
Peak emission wavelength 
Ap 
IF=40mA 
- 
950 
- 
nm 


Half intensity 
wavelength 
~A 
h=40mA 
- 
45 
- 
nm 


I 
GL371 
- 
±90 
- 
deg. 
Half intensity 
angle 
I 
GL372 
~(j 
IF=40mA 
+70 
deg. 
- 
- 


Fig. 1 
Forward Current vs. 
Ambient Temperature 
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Fig. 4 
Peak Emission Wavelength vs. 
Ambient Temperature 
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Fig. 6 
Relative Radiant Flux vs. 
Ambient Temperature 
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Fig. 9 
Relative Radiant Intensity vs. 
Distance (GL372) 
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Fig. 11 
Radiation Diagram (GL372) 
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Relative Radiant Intensity vs. 
Distance (GL371) 
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GL420 


• 
Features 


1. 
Intermediate 
beam angle 
(!1(J: TYP. 
±30·) 
2. 
High output 
(<I>e : MIN. 
O.75mW at h=20mA) 
3. 
Epoxy 
resin package 


• 
Applications 


1. 
Infrared 
remote 
controllers 


2. 
Floppy 
disk drives 


3. 
Optoelectronic 
switches, 
optoelectronic 


counters 


Transparent 
epoxy 
resin 


CD Cathode 
® Anode 


Parameter 
Symbol 
Rating 
Unit 


Power dissipation 
P 
75 
mW 


Forward 
current 
h 
50 
mA 


<I Peak forward 
current 
IFM 
1 
A 


Reverse voltage 
VR 
6 
V 


Operating 
temperature 
Topr 
-25-+85 
'C 


Storage 
temperature 
Tstg 
-40-+85 
·C 


"Soldering 
temperature 
TS01 
260 
"C 


* 1 
Pulse width;:;; 100/15 
Duty ratio=O.Ol 
* 2 
For 3 seconds at the position 
of 2.5mm from the bottom 


face of resin package 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
h=20mA 
- 
1.2 
1.4 
V 


Peak forward 
voltage 
VFM 
hM=0.5A 
- 
3 
4 
V 


Reverse current 
IR 
VR=3V 
- 
- 
10 
/1A 


Terminal 
capacitance 
Ct 
V=O, f-1MHz 
- 
50 
100 
pF 


Radiant 
flux 
<Pe 
IF=20mA 
0.75 
- 
3 
mW 


Peak emission wavelength 
Ap 
h=5mA 
900 
950 
980 
nm 


Half intensity 
wavelength 
t.A 
IF=5mA 
- 
45 
80 
nm 


Fig. 1 
Forward Current vs. 
Ambient Temperature 
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GL430 


• 
Features 


1. 
Narrow 
beam angle (b..8: TYP. 
±13') 


2. 
Epoxy resin package 


• 
Applications 


1. 
Optoelectronic 
switches, 
optoelectronic 
counters 
2. 
Smoke detectors, 
infrared remote control- 
lers 


Transparent 
epoxy resin 


CD Cathode 
~ 
Anode 


Parameter 
Symbol 
Rating 
Unit 
Power dissipation 
P 
75 
mW 
"Forward 
current 
h 
50 
mA 
Peak forward 
current 
hM 
1 
A 


Reverse voltage 
VR 
6 
V 
Operating 
temperature 
Topr 
-25-+85 
'C 


Storage 
temperature 
Ts,. 
-40-+85 
'C 
"Soldering 
temperature 
Tso1 
260 
'C 


*1 
Pulse width~100j.ls, 
Duty ratio=O.OI 
* 2 
For 3 seconds at the position of 2.5mm from the bottom 
face of resin package 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
IF=20mA 
- 
1.2 
1.4 
V 
Peak forward 
voltage 
VFM 
IFM=0.5A 
- 
3 
4 
V 


Reverse current 
1. 
VR=3V 
- 
- 
10 
j.lA 
Terminal 
capacitance 
C, 
V=O, f=IMHz 
- 
50 
- 
pF 


Radiant 
flux 
cI>. 
IF=20mA 
0.5 
- 
2.0 
mW 


Peak emission wavelength 
Ap 
h=5mA 
- 
950 
- 
nm 


Half intensity 
wavelength 
D.A 
IF=5mA 
- 
45 
- 
nm 
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Fig. 1 
Forward Current vs.Ambient 
Temperature 
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Relative Collector Current vs. 
Distance (Detector: PT430) 
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Fig. 10 
Radiation Diagram 
(Ta=25'C) 
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5V 


Ta 
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r\ 


1\ 


r= 
~'-- 


GL450/GL451/GL452 
GL453/GL454 


Bidirectional Emission Type 
Infrared 
Light Emitting Diode 


• 
Applications 


1. 
Light 
source 
for 
tape-end 
detectors 
of 
VHS type VCRs 
1. 
Bidirectional 
light emission type 


2. 
High 
output 
(<I>e: 
TYP. 
1.0mW 
at 
IF= 
20mA) 


3. 
Corner-cut 
type (GL452) 
Compact 
package 
type (GL453/GL454) 
4. 
Long lead pin type (GL451/GL454) 


5. 
Epoxy resin package 


; 
4.010.2 
1 8±0.2 
'" 
r----11 5 
--i----1- Pin k 
cO 
!.:!:;:;F 2.R1.25 I, 
I 
transparent 


~ ~ ;:::: 
poxy resin 


~c;~ 
<0 
~ 


L'"l 
CD 
...; 


<=> 
1.3 


~~ 


...; 


~ 
~ 
0.5 ' 
0.5 
0.5 
® 


CD Anode 
® Cathode 


. 3.0±O.2 
lJ') 


tJ::f1 0=; 
1.7"" 


~ 


II 
Pink 


2.RU .. 
transparel~t 


CO.65 
epoxy resin 


~ 
CD 
~~II I T~ 
U?"-t~i 
® 
..,41_ 
.4, 
CD Anode 
a:~® 
® Cathode 


4.0±U.2 
1.8"!;o.~ 


1.52.R1.2511 
Pink 
transparent 
epoxy 
re~in 


CD Anode 
® Cathode 


CD Anode 
® Cathode 


CD Anode 
® Cathode 


Parameter 
Symbol 
Rating 
Unit 
Power dissipation 
P 
75 
mW 
Forward 
current 
h 
50 
mA 
*'Peak forward 
current 
IFM 
1 
A 


Reverse voltage 
VR 
6 
V 


Operating 
temperature 
Top, 
-25-+85 
'C 


Storage 
temperature 
Ts•• 
-40-+85 
'C 


"Soldering 
temperature 
Tso1 
260 
'C 


* 1 
Pulse width~100,us, 
Duty ratio=O.OI 
* 2 
For 3 seconds at the position of 2.5mm from the bottom face of 
resin package 
(GL450/GL451/GL452) 


For 3 seconds at the position of 1.8mm from the bottom face of 
resin package 
(GL453/GL454) 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


GL450/GL451/GL452 
- 
1.2 
1.4 
V 
Forward 
voltage 
GL453/GL454 
VF 
h=20mA 
- 
1.2 
1.5 
V 


Peak forward 
voltage 
VFM 
hM=0.5A 
- 
3.0 
4.0 
V 


Reverse current 
IR 
VR=3V 
- 
- 
10 
,uA 


Terminal 
GL450/GL451/GL452 
- 
50 
- 
pF 
capacitance 
GL453/GL454 


C. 
V=O, f=IMHz 
- 
30 
- 
pF 


Radiant 
flux 
GL450/GL451/GL452 
h=20mA 
0.7 
1.0 
2.0 
mW 


GL453/GL454 
<I>e 


0.7 
1.0 
1.6 
mW 


Peak emission wavelength 
Ap 
IF=5mA 
- 
950 
- 
nm 


Half intensity 
wavelength 
toA 
IF=5mA 
- 
45 
- 
nm 


Pulse width 
.f~~Of5~C 
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Forward Current vs. Forward Voltage 
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60' 


50' 


40' 


30' 


20' 


10" 


100 O' 


350' 


340' 


330' 


320' 
<D Anode 
~ 
Cathode 


GL480 


• 
Features 


1. 
Narrow beam angle (/::;.8: TYP. ± 13·) 
2. 
Radiant 
flux 
(<I>e: MIN. 
O.7mW at h= 


20mA) 
3. 
Expoxy 
resin package 


• 
Applications 


1. 
Floppy disk drives 
2. 
Optoelectronic 
switches 


Parameter 
Symbol 
Rating 
Unit 
Power dissipation 
P 
75 
mW 
"Forward 
current 
I, 
50 
mA 


Peak forward 
current 
IfM 
1 
A 


Reverse voltage 
VR 
6 
V 
Operating 
temperature 
Topr 
-25-+85 
'C 


Storage 
temperature 
Tstg 
-40-+85 
'C 
"Soldering 
temperature 
Tso1 
260 
'C 


Pink transparent 
epoxy 
resin 


~ 
2.54 
2-045 
2-04 
2-0.8 


'~ 


.' 
N 
U"") 
(2) 
0"> 
C'i 


~~ 


2.8 


CDCathode 


I 
2 
(2) Anode 


CD 


* 1 
Pulse width;;;;100ps, Duty ratio=O.Ol 
* 2 
For 3 seconds at the position of 1.4mm from the bottom 
face of resin package. 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
IF=20mA 
- 
1.2 
1.4 
V 


Peak forward 
voltage 
VFM 
IfM=0.5A 
- 
3 
4 
V 


Reverse current 
h 
VR=3V 
- 
- 
10 
pA 


Terminal 
capacitance 
C. 
V=O, f=lMHz 
- 
50 
- 
pF 


Radiant 
flux 
<1>. 
IF=20mA 
0.7 
- 
3.0 
mW 


Peak emission wavelength 
Ap 
I,=5mA 
- 
950 
- 
nm 
Half intensity 
wavelength 
~A 
IF=5mA 
- 
45 
- 
nm 


Fig. 1 
Forward Current vs. 
Ambient Temperature 
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Fig. 2 
Peak Forward Current vs. 
Duty Ratio 
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Ambient Temperature 
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Radiation Diagram 
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GL514/GL513F 


• 
Features 


1. 
Output: 
GL514 
lPe MIN. 3.31mW at 


h=IOOmA 
GL513F lPe MIN. l.44mW at 
IF=IOOmA 


2. 
Beam angle: 
GL514 
6.8: TYP. ±T 


GL513F 6.8 : TYP. ±50· 
3. 
TO-18 type standard 
package 


4. 
High reliability, 
long operation life 


• 
Applications 


1. 
Optoelectronic 
switches 
2. 
Smoke detectors 
3. 
Infrared 
applied systems 


TO-18 Type Infrared Light 
Emitting Diode 


Glass 
lens 


¢4.7±o.1 


M 


~~"" 


~ 


'.-'1<0 
."." 
'" 


CD 
,'i> 


CD Cathode 
~ 
Anode(Case) 


Parameter 
Symbol 
Rating 
Unit 
Power dissipation 
P 
250 
mW 
Forward 
current 
1. 
150 
mA 


UPeak forward 
current 
hM 
2 
A 


Reverse voltage 
V. 
6 
V 


Operating 
temperature 
Topr 
-40-+125 
·C 


Storage 
temperature 
Ts,. 
-55-+125 
'C 


.2Solderinll 
temoerature 
Tso1 
260 
"C 
* 1 
Pulse width ~ 200}L s 
Duty ratio=O.OI 
* 2 
For 10 seconds at the position 
of 1.3mm from the bottom 


face of can package 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
h=100mA 
- 
1.35 
1.6 
V 
Peak forward 
voltage 
VFM 
hM=1.5A 
- 
2.75 
4.0 
V 


Reverse current 
1. 
V.=5V 
- 
- 
100 
}LA 
Terminal 
capacitance 
C1 
V=O, f=IMHz 
- 
70 
- 
pF 


·'Radiant 
flux I 
GL514 
h=100mA 
3.31 
5.35 
10.0 
mW 


GL513F 


<l>e 
1.44 
2.88 
mW 
- 


Peak emission wavelength 
Ap 
IF=100mA 
- 
950 
- 
nm 
Half intensity 
wavelength 
AA 
IF=100mA 
- 
45 
- 
nm 


* 3 
Classification Table of Radiant Flux 


( q>e) 


Model No, 
Rank Mark 
<p. (wW) 


GL514A 
A 
5,35-10,0 


GL514 
-- 
3,31-10,0 


Fig. 1 
Forward Current vs. 
Ambient Temperature 
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Fig. 5 
Forward 
Current 
vs. Forward 
Voltage 
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Radiation Diagram (GL514) 
Fig. 12 
Radiation Diagram (GL513F) 
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GL518 


• 
Features 


1. 
Narrow beam angle (6.8: TYP. ± 10") 
2. 
High output 
(cI>e: MIN. 2.0mW at h=50mA) 
3. 
TO-18 type standard 
package 
4. 
High reliability, 
long operation 
life 


• 
Applications 


1. 
Optical rotary 
encoders 
2. 
Optoelectronic 
switches, 
optoelectronic 
counters 
3. 
Infrared 
applied systems 


, 
¢0.45 
CD 


U') 


~~ 


<0 
'" !L 


¢5.4 
® 


CD Anode 
(2) Cathode 
(Case) 


Parameter 
Symbol 
Rating 
Unit 
Power dissipation 
P 
120 
mW 
Forward 
current 
IF 
80 
mA 
"Peak 
forward 
current 
hM 
1 
A 
Reverse voltage 
VR 
6 
V 
Operating 
temperature 
Topr 
-25-+125 
·C 


Storage 
temperature 
Tst• 
-55-+125 
·C 
"Soldering 
temperature 
Tso1 
260 
"C 
* 1 
Pulse width~100ps, 
Duty ratio=0.01 
* 2 
For 10 seconds at the position 
of 1.3mm from the bottom 
face of can package 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
h=50mA 
- 
1.3 
1.6 
V 
Peak forward 
voltage 
VFM 
IFM=0.5A 
- 
2.1 
4.0 
V 
Reverse current 
h 
VR=3V 
- 
- 
10 
pA 
Terminal 
capacitance 
C, 
V=O, f=1MHz 
- 
50 
- 
pF 
Radiant 
flux 
<I>. 
IF=50mA 
2.0 
3.0 
- 
mW 
Peak emission wavelength 
Ap 
IF=5mA 
- 
950 
- 
nm 


Half intensity 
wavelength 
~A 
IF=5mA 
- 
45 
- 
nm 


Fig. 1 
Forward Current vs. 
Ambient Temperature 
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Peak Emission Wavelength vs. 
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Relative Forward Voltage vs. 
Ambient Temperature 
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Radiant Flux vs. 
Peak Forward Current 
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GL527/GL528 
GL537/GL538 


eP5mm Resin Mold Type Infrared Light 
Emitting Diode 


High output power 
GL528 
IE: MIN. 12mW/sr 
at IF=50mA 


GL538 
IE: MIN. 15mW/sr 
at h=50mA 
Beam angle 
GL528/GL538 
!::l8: TYP. 
±13· 


GL527/GL537 
!::l8: TYP. 
±25· 


q, 5mm epoxy resin package 


Pale blue resin 
.p5.0±o.15 
(GL527/GL528) 
Blue resin 
(GL537/GL538) 


~It- 


Applications 


Infrared 
remote 
controllers 
VCRs, 
audio 
equipment 
and 
tioners 


for 
TVs, 


air 
condi- 


CD Anode 
® Cathode 


·portion dimensioo 


7.71U 


8.4'tU 


Parameter 
Symbol 
Rating 
Unit 
Power 
dissipation 
P 
150 
mW 
Forward 
current 
IF 
100 
mA 
·'Peak 
forwad 
current 
IFM 
1 
A 
Reverse 
voltalle 
VR 
6 
V 
Operating 
temperature 
Topr 
25 
+85 
·C 
Storage 
temperature 
Tsul' 
-40-+85 
-C 
·'Solderinll 
temoerature 
Tso, 
260 
·C 


Parameter 
Svmbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltalle 
VF 
IF-50mA 
1.3 
1.5 
V 
Peak 
forward 
voltage 
VFM 
IFM-0.5A 
- 
1.9 
3.0 
V 
Reverse 
current 
Ia 
VR-3V 
- 
- 
10 
uA 
Terminal 
capacitance 
C. 
VR-O. 
f-1kHz 
- 
50 
140 
of 
Response 
frequency 
fc 
- 
300 
- 
kHz 


GL527 
5.0 
10 


URadiation 
intensity 
GL528 
IE 
I.=50mA 
12 
23 
mW/sr 
GL537 
6.0 
13 
- 


GL538 
15 
30 
- 


Peak emission 
GL527/GL528 
Ap 
IF=5mA 
- 
940 
- 


wavelength 
GL537/GL538 
- 
950 
- 
nm 


Half 
intensity 
wavelength 
tl.A 
IF-5mA 
- 
45 
- 
nm 
Half 
intensity 
I GL527/GL537 
tl.O 
- 
+25 
- 
dell. 


angle 
I GL528/GL538 
- 
+13 
- 
de". 
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Fig. 1 
Forward Current vs. 
Ambient Temperature 
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Forward Current vs. Forward Voltage 
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Fig. 6 
Relative Forward Voltage vs. 
Ambient Temperature 
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Fig. 7 
Relative Output vs. Ambient Temper- 
ature (Detector: 
PD410PI) 
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Relative Collector Current vs. 
Distance(Detector: 
PD410PI) 
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Radiation Intensity vs. 
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Relative Collector Current vs. 
Distance (Detector: 
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GL4800 
Thin Type Infrared 
Light 
Emitting Diode 


• 
Features 


1. 
Thin type (Thickness: 1.5mm) 


2. 
Beam angle (1::.8: TYP. ±30·) 


3. 
Radiant flux 
(ct>e: MIN. O.7mW at IF=20mA) 
4. 
Epoxy resin package 


• 
Applications 


1. 
Floppy disk drives 


2. 
Optoelectronic 
switches 


CD 


, 
~~ 


~ 
® B 


_II ,2-0.25 


CD Anode 
® Cathode 


Parameter 
Symbol 
Rating 
Unit 
Power dissipation 
P 
75 
mW 
Forward 
current 
I. 
50 
mA 
"Peak 
forward 
current 
II'M 
1 
A 
Reverse voltage 
VR 
6 
V 
Operating 
temperature 
Topr 
-25-+85 
·C 
Storage 
temperature 
Tstg 
-40-+85 
·C 
"Soldering 
temperature 
Tso' 
260 
·C 


*1 
Pulse width=100}ls, 
Duty ratio=O.Ol 
* 2 
For 3 seconds at the position of 1.8mm from the surface 
of resin edge. 


• 
Electro-optical 
Characteristics 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
IF=20mA 
- 
1.2 
1.4 
V 
Peak forward 
voltage 
VFM· 
II'M-0.5A 
- 
3.0 
4.0 
V 
Reverse current 
IR 
VR=3V 
- 
- 
10 
}lA 
Terminal 
capacitance 
C. 
VR-O, f-1MHz 
- 
70 
- 
pF 
Frequency 
response 
fc 
- 
300 
- 
kHz 


Radiant 
flux 
<I>. 
IF=20mA 
0.7 
1.6 
3.0 
mW 
Peak emission wavelength 
,lp 
Ir=5mA 
- 
950 
- 
nm 
Half intensity 
wavelength 
c,,l 
Ir-5mA 
- 
45 
- 
nm 


Fig. 1 
Forward Current vs. 
Ambient Temperature 
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Fig. 9 
Relative Collector Current vs. 
Distance (Detector: PT4800) 
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Relative Radiant Intensity vs, 
Distance 
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Photodiodes 


PD43PI 


• 
Features 


1. 
High speed response 
(tr, tf: TYP. lOOns at RL = lkO) 
2. 
Intermediate 
acceptance 
(!18: TYP. 
±25°) 
3. 
Transparent 
epoxy resin package 


zi 
>< 


""' 
< 
.". ~ 
. 
00 
°6 


C 
.!2 
"'''' 
.- " 
..c 
0 
!"'U- 
-~ 


• 
Applications 


1. 
Smoke detectors, 
optoelectronic 
switches 


2. 
High speed light signal detection 


z 
z 
i 
i 
""' 
""' 
<..Ot--= 
~ ~ 


CD Anode 
~ 
Cathode 


Parameter 
Symbol 
Rating 
Unit 
Reverse voltage 
VR 
20 
V 


Power dissipation 
P 
75 
mW 


Operating 
temperature 
Topr 
-25-+85 
·C 
Storage 
temperature 
Tst• 
-40-+85 
·C 


"Soldering 
temperature 
Tsol 
260 
·C 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


.2Short circuit current 
Isc 
Ev=100 
Qx 
1.0 
1.7 
2.4 
J.lA 


Dark current 
Id 
VR=10V 
- 
- 
10 
nA 
Terminal 
capacitance 
Ct 
VR=O, f=lMHz 
- 
5 
- 
pF 
Peak sensitivity 
wavelength 
Ap 
- 
920 
- 
nm 
Response time 
tr, t, 
RL=lkO, 
VR=10V 
- 
100 
- 
ns 
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Fig. 1 
Power Dissipation vs. Ambient 
Temperature 
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PD49PI/PD481 PI 


• 
Features 


1. 
High sensitivity 
(Isc ~ 3.5,uA at Ev = 100 Qx: PD48lPI) 
2. 
Peak 
sensitivity 
wavelength 
matching 
with infrared 
LED 
(Ap=960nm: 
PD48lPI) 
(Ap=lOOOnm: PD49PI) 


3. 
Built-in visible light cut-off 
filter 


• 
Applications 


1. 
Infrared 
remote 
controllers 
for 
TV s, 
VCRs, 
audio 
equipment 
and 
air 
condi- 


tioners, 
etc. 


High Speed, 
High Sensi- 
tivity Photodiode 


~ 
Detector 
be . 
7.0%02 
_:.-: 


center 
0< 
~>: 
!G.••. 
Black resin 
0<:6 


"- 
'K -~, 
- 
_J 
" 
~ 


-3 
,- 
<D 
r3~ 


r-.: 


~"" 
0- 
0.9 
Il 
:E 
rl 
::: 
1.3"'" 
1.3"'" 


~ 


II 


~ 
- 


0.5 


-2:QL 


~ 


......; 
, 
lJ") 


~. 
1 ® 
6 
"" 
. 
N 
..•. 


are;; 7.730101' 


Parameter 
Symbol 
Rating 
Unit 


Reverse voltage 
VR 
32 
V 


Power dissipation 
P 
150 
mW 


Operating 
temperature 
Topr 
-25-+85 
'C 
Storage 
temperature 
Tst• 
-40-+100 
'C 
<'Soldering 
temperature 
TS01 
260 
'C 


03 
-+- 


CD Anode 
<ZlCathode 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


"Short 
circuit 
I PD49PI 
2.4 
3 
- 


current 
I PD481PI 
Isc 
Ev=100Qx 
3.5 
5 
- 
JiA 


"Short 
circuit current 
fJT 
Ev=100Qx 
- 
0.2 
- 
%/'C 
temperature 
coefficient 


Dark current 
Id 
VR=10V 
- 
1 
30 
nA 


Dark current 
temperature 
aT 
VR=10V 
- 
3.5 
5 
times/lOT 
coefficient 


Terminal 
capacitance 
Ct 
VR=3V, 
f=lMHz 
- 
20 
50 
pF 


Peak sensitivity 
I PD49PI 
- 
1,000 
- 


wavelength 
I PD481PI 
Ap 
910 
960 
1,010 
nm 


Fig. 1 
Power Dissipation vs. 
Ambient Temperature 
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Fig. 3 
Dark Current vs. 
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Fig. 2 
Spectral Sensitivity 
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Relative Output vs. 
Distance (Emitter: GL521) 
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• 
Features 


1. 2-division chip type 
2. 
Peak sensitivity wavelength Ap : 980nm 
3. 
Transparent transfer mold package 


• 
Applications 


1. VCR cameras 
2. 
Cameras 


Parameter 
Symbol 
Rating 
Unit 
Reverse voltage 
VR 
30 
V 


Power dissipation 
P 
lOO 
mW 
Oprating 
temperature 
Top, 
-25-+80 
·C 


Storage 
temperature 
Ts•• 
-40-+80 
·C 


·'Soldering 
temperature 
Tso1 
260 
·C 


0.11 


(!)~® 


(2)~(3) 


- 
" 


<D® Anode 
(2)<1) Cathode 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


.2Short circuit current 
Iso 
"Ey=lOO~x 
1.2 
1.7 
2.2 
pA 
Dark current 
Id 
VR=10V 
- 
- 
20 
nA 
Terminal 
capacitance 
Ct 
VR=10V, 
f=IMHz 
- 
5 
15 
pF 
Peak sensitivity 
wavelength 
Ap 
930 
980 
I,OlO 
nm 
Response time 
t" tt 
VR=10V, 
RL=lkO 
- 
70 
- 
ns 
* 2 
Values for 1 element. Measured 
with short-circuit 
between 
the anode and the cathode 
of non-measurement 
elements. 
* 3 
Ey: Illuminance 
by CIE standard 
light source A (tungsten 
lamp) 
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Fig. 1 
Power Dissipation vs. Ambient 
Temperatu re 
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Fig. 3 
Dark Current vs. 
Ambient Temperature 
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1. 
Peak 
sensitivity 
wavelength 
matching 
with infrared 
LED (Ap= lOOOnm) 
2. 
Built-in visible 
light cut-off 
filter 


• 
Applications 


1. 
Infrared 
remote 
controllers 
for 
TVs, 
VCRs, 
audio 
equipment 
and 
air 
condi- 
tioners, 
etc. 
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Parameter 
Symbol 
Rating 
Unit 
Reverse voltage 
VR 
32 
V 
Power dissipation 
P 
150 
mW 
Operating 
temperature 
Topr 
-25-+85 
'C 
Storage 
temperature 
T". 
-40-+100 
"C 
"'Soldering 
temperature 
Tso1 
260 
"C 
* 1 
For 5 seconds at the position of 2.3mm from the bottom face of resin 
package 


(Unit: 
mm) 


2.0 ±O.2 


R1.75 
0.5 


8" 
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0.4 
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CD II 


~~ 


CD Anode 
~ 
~Cathode 


Parameter 
Symbol 
Coditions 
MIN. 
TYP. 
MAX. 
Unit 
Short-circuit 
current 
1sc 
Ev=100Qx 
2.5 
3.0 
- 
J1A 
Short-circuit 
current 
temperature 
coefficient 
BT 
Ev=100Qx 
- 
0.2 
- 
%/"C 
Dark current 
Id 
VR=10V, 
Ev=O 
- 
0.5 
10 
nA 
Dark current 
temperature 
coefficient 
aT 
VR=10V, 
Ev=O 
- 
3.5 
5.0 
imes/lO"C 
Terminal 
capacitance 
C, 
VR=3V, 
f=IMHz 
- 
20 
35 
pF 
Peak sensitivity 
wavelength 
Ap 
- 
- 
1000 
- 
nm 
Peak spectral 
sensitivity 
K 
A =1000nm 
- 
0.1 
- 
A/W 
Half intensity 
angle 
!:10 
- 
- 
±45 
- 
deg. 


Response time 
tr, tf 
RL=lkn, 
VR=10V 
- 
200 
- 
ns 


Fig. 1 
Power 
Dissipation 
vs. 
Ambient 
Temperature 
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Fig. 3 
Dark Current 
vs. 
Ambient 
Temperature 
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Sensitivity Diagram 
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Response Time vs. 
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Relative Output vs. 
Distance (Emitter: 
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• 
Features 


1. 
For 
3 beams 
(6-division 
chip type 
photo- 


diode) 
2. 
Provided 
with reflection-proof 
film 


3. 
Transparent 
transfer 
mold package 


• 
Applications 


1. 
Pick-up 
function 
for compact 
disk players, 
video disk players 


Enlarged drawing of 
detector portion 


Parameter 
Symbol 
Rating 
Unit 
Reverse voltage 
VR 
30 
V 
Operating 
temperature 
Topr 
-25-+85 
·C 
Storage 
temperature 
Tstg 
-40-+85 
·C 
.tSoldering 
temperature 
Tso1 
260 
·C 


* 1 
For 3 seconds at the position of Imm from the surface of 
resin edge 


6-division 
Chip Type 
Photodiode 
Outline 
Dimensions 
(Unit: 
mm) 


y 


®CV®® 


i 
i! i 
j Detector 
, 
, 
center 


Internal connection 
diagram 


®CV®® 


()):ID@ Anode 
®<1XID Anode 
~ 
Cathode 


-----------------SHARP----------------- 
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Parameter 
Symbol 
Conditions 
*6 
MIN. 
TYP. 
MAX. 
Unit 


PD663PS 
A 
340 
490 
640 
nA 


""Short-circuit 
B 
80 
120 
160 
nA 


current 
Isc 
"Ev=1000Qx 
A 
400 
570 
740 
nA 
PD666PS 
B 
70 
100 
130 
nA 


Reverse voltage 
VR 
IR = 10}lA 
A,B 
30 
- 
- 
V 
A 
- 
- 
300 
pA 
"Dark 
current 
Id 
VR=15V 
B 
200 
pA 
- 
- 


VR=15V 
A 
- 
3 
- 
pF 
Terminal 
capacitance 
Ct 
f=IMHz 
B 
2 
pF 
- 
- 


Peak sensitivity 
wavelength 
Ap 
A,B 
- 
840 
- 
nm 
A 
- 
35 
- 
MHz 
Cut-off frequency 
fi: 
VR=10V, 
RL=50n 
B 
- 
35 
MHz 
- 


Sensitivity 
S 
A = 780nm 
A,B 
0.45 
0.55 
0.65 
A!W 


* 2 
Values for 1 element. Measured 
with short-circuit 
between 
the anode and the cathode 
of non-measurement 


elements. 
* 3 
The short-circuit 
currents for the 2 chips at both ends and 4 chips at the center on the segment in one element 
shall be within ± 10% of the average 
for each of them. 
4 


* 4 
Ev: 
Illuminance 
by CIE standard 
light source A (tungsten 
lamp) 


* 5 
Values for 1 element 
* 6 
Symbols correspond 
to the elements 
of same symbols of detector 
portion 
in the drawing 
below. 
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Power I?issipation vs. 
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Response Time vs. 
Load Resistance 
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• 
Applications 


1. 
AE (automatic 
exposure) 
system and ES 


(electronic shutter) 
system for cameras 


2. 
Precise optical instruments 


• 
Outline 
Dimensions 
(Unit: 
mm) 
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• 
Features 


1. 
Wide dynamic range 
(Capable 
of Ey=lO-3-104Qx 
range 
mea- 


surement) 


2. 
Low dark current 
(Id : MAX. 
lO-l1A at VR=lV) 
3. 
Infrared 
light cut-off type 


CD Anode 
(2) Cathode 


Parameter 
Symbol 
Rating 
Unit 


Reverse voltage 
VR 
10 
V 


Operating 
temperature 
Topr 
-20-+60 
'C 
Storage 
temperature 
Tstg 
-30-+80 
'C 
'1Soldering 
temperature 
Tso1 
260 
'C 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


"'Short 
circuit current 
Is< 
Ev=100Qx 
0.14 
0.16 
0.21 
J.lA 


"' Short circuit current 
f3r 
Ev=100Qx 
- 
0.02 
0.07 
%/"C 
temperature 
coefficient 
Dark current 
Id 
VR=lV 
- 
3X 10-12 
10-11 
A 


Dark current 
temperature 
aT 
VR=lV 
- 
3.5 
5.0 
times/10'C 
coefficient 
Terminal 
capacitance 
C. 
VR=O, f=1MHz 
- 
- 
500 
pF 


Peak sensitivity 
wavelength 
Ap 
500 
560 
600 
nm 


.,Spectral 
sensitivity 
infrared 
AIR 
- 
6 
10 
% 
radiation 
ratio 


* 2 
Ev: 
Illuminance 
by CIE standard 
light source A (tungsten 
lamp) 
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Short Circuit Current vs. Ambient 
Temperature 
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• 
Features 


1. 
Wide dynamic 
range 
(Capable of Ev = 10-3 -10'·(i,x range measur- 
ament) 


2. 
Very low dark 
current 
(Id: MAX. 10-10 A atVR=lV) 
3. 
A wide range 
of sensitivity 
wavelength 


• 
Applications 


1. 
AE (automatic 
exposure) 
systems 
and ES 
(electronicshutter) 
system 
for cameras 
2. 
Precise 
optical 
instruments 


Parameter 
Symbol 
Rating 
Unit 
Reverse voltage 
VR 
10 
V 
Operating 
temperature 
Topr 
-10-+60 
'C 


Storage 
temperature 
Ts,. 
-20-+80 
'C 


<I Soldering 
temperature 
Tso1 
260 
'C 


CD Anode 
~ 
Cathode 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


.2 Short circuit current 
Ise 
Ev=100 
Qx 
0.80 
1.05 
1.50 
J.l.A 


"Short 
circuit current 
Pr 
Ev=100 
Qx 
- 
0.2 
- 
%/"C 
temperature 
coefficient 


Dark current 
Id 
VR=IV 
- 
5X 10-12 
10-10 
A 


Dark current 
temperature 
aT 
VR=IV 
- 
3.5 
5.0 
times/IO'C 
coefficient 


Terminal 
capacitance 
C, 
VR=O, f=IMHz 
- 
- 
500 
pF 
Peak sensitivity 
wavelength 
Ap 
- 
880 
- 
nm 
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Relative Short Circuit Current vs, 
Ambient Temperature 
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1. 
A wide range of sensitivity 
wavelength 


(A : 350 -1,150nm) 


2. 
High reliability 
(hermetic seal package) 
3. 
High sensitivity 
(BS112 Isc 
: MIN. 5.5J1A, 


BS142 Isc 
: MIN. 18J1A at Ev=lOOQx) 


• 
Applications 


1. 
Illuminance 
meters 
2. 
Scientific 
color 
measuring 
instruments, 


such as colorimeters, 
flame color meters, 


analyzers 
and spectral 
photo meters 
3. 
Precise optical instruments 
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Parameter 
Symbol 
85112 
85142 
Unit 
Reverse voltage 
VR 
5 
5 
V 


Operating 
temperature 
Topr 
-10-+60 
-10-+60 
'C 
Storage 
temperature 
Ts," 
-20-+80 
-20-+80 
'C 


01 Soldering 
temperature 
Tso1 
260 
260 
'C 


Parameter 
Symbol 
Conditions 
85112 
85142 
MIN. 
TYP. 
MAX. 
MIN. 
TYP. 
MAX. 
Unit 


"Open 
circuit voltage 
Voc 
Ev=100 
e-x 
0.25 
0.32 
- 
0.25 
0.32 
- 
V 
••Short circuit current 
Isc 
Ev=100e-x 
5.5 
7.0 
- 
18 
22 
- 
pA 
Dark current 
Id 
VR=lV 
- 
5XIO-9 
10-7 
- 
5X 10-9 
10-7 
A 


Peak sensitivitywavelength 
Ap 
- 
850 
- 
- 
850 
- 
nm 
Sensitivitywavelengthwidth 
A 
350 
- 
1,150 
350 
- 
1,150 
nm 
Response time 
tr, t, 
RL=lkO 
- 
20 
- 
- 
27 
- 
ps 
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Photocurrent vs. Illuminance 
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Fig. 5 
Photocurrent vs. Forward Voltage 
(85142) 
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Short Circuit Current, Open Circuit 
Voltage vs. Ambient Temperature 
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Response Time vs. 
Load Resistance (85112) 
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BS120 
Photodiode for Visible Light 


1. 
Spectral sensitivity characteristics 
akin to 


that of human eye 
2. 
Compact flat package 
3. 
Low dark 
current 
(Id: MAX. 
lO-IlA 
at 
VR=lV) 
4. 
Infrared 
light cut-off type 


• 
Applications 


1. 
AE (automatic 
exposure) 
system 
and ES 
(electronic shutter) system for cameras 


2. 
Stroboscopes 
3. 
Precise optical instruments 


CD 
4 
m 
~~ 
~W r 
;lInfrared 
hght 
0 
® 


~ 
cut-off 
filter 
~ 
o 
....< 


~~® 
CD 
Cl 
' 
Active area: 


1.55mm' 


<D Anode 
® Cathode 


Parameter 
Symbol 
Rating 
Unit 
Reverse voltage 
VR 
10 
V 


Operating 
temperature 
Topr 
-20- 
+60 
·C 


Storage 
temperature 
T.t, 
-30-+80 
·C 


·'Soldering 
temperature 
T,ol 
260 
·C 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
·'Short circuitcurrent 
Ise 
Ev=lOOQx 
0.14 
0.16 
0.21 
J1A 


*2ShOrt 
circuit 
current 
temper- 
flT 
Ev=lOOQx 
-0.03 
0.02 
0.07 
%/"C 
ature 
coefficient 


Dark current 
Id 
VR=lV 
- 
3xIO-12 
10-11 
A 


Dark 
current 
temperature 
VR=lV 
- 
3.5 
5.0 
"times/lO'C 
coefficient 
aT 
Terminalcapacitance 
C 
VR=O, f= IMHz 
- 
- 
500 
pF 
Peaksensitivitywavelength 
.l.p 
500 
560 
600 
nm 


Spectral 
sensitivity 
6IR 
- 
6 
10 
% 
infrared 
radiation 
ratio 


* 2 
Ev: Illuminance 
by CIE standard 
light source A (tungsten 
lamp) 
* 3 
times/lO·C 


* 4 
.0.1 - 
Ise (.l.;;:;700nm) 
x 100% 
RIse 
(full wavelength) 
0 
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88120 
u~ 


BS500A/BS501A 
Wide Wavelength Band 
Type Photodiode 


• 
Features 


1. 
High sensitivity 
(Isc: MIN. 
3.3,uA at Ev = 


100.ex) 


2. 
Wide dynamic range 


3. 
A wide range of sensitivity 
wavelength 
06 
+ I 
U") 
o 
M 
<J:i 


• 
Applications 


1. 
AE (automatic 
exposure) 
system 
and ES 
(electronic shutter) system for cameras 


2. 
Stroboscopes 


3. 
Precise optical instruments 


CD Anode 
(2) Cathode 


Parameter 
Symbol 
BS500A 
BS501A 
Unit 


Reverse voltage 
VR 
10 
10 
V 


Operating 
temperature 
Topr 
-10-+60 
-10-+60 
'C 
Storage 
temperature 
Tstg 
-20-+80 
-20-+80 
'C 


>'Soldering 
temperature 
TS01 
260 
260 
'C 


Parameter 
Symbol 
Conditions 
BS500A 
BS501A 
Unit 
MIN. 
TYP. 
MAX. 
MIN. 
TYP. 
MAX. 


"Short 
circuit current 
Isc 
Ev=100Qx 
3.3 
- 
5.5 
3.3 
- 
5.5 
JiA 
*2Short 
circuit 
current 
temperature 
f3r 
Ev=lOOQx 
- 
0.2 
- 
- 
0.2 
- 
%tc 
coefficient 
Dark current 
Id 
VR=2V 
- 
10-11 
2XIO-' 
- 
3X1O-ll 
5XIO-ll 
A 


Terminal 
capacitance 
C, 
VR=O, f=IMHz 
- 
600 
- 
- 
600 
- 
pF 
Peak sensitivitywavelength 
Ap 
800 
850 
900 
800 
850 
900 
nm 


10-' 
25 
5 
a 
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Ambient Temperature 
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2 
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855008 


• 
Features 


1. 
Wide dynamic 
range 
(Capable 
of measur- 
ing 10-3 to 10' Qx of Ev) 
2. 
Low 
dark 
current 
(Id: 
MAX. 
10-11 A 
at 


VR=lV) 
3. 
Most 
suitable 
for 
visible 
light 
measure- 
ment 
(Ap = 560nm) 
4. 
Infrared 
light cut-off 
type 


• 
Applications 


1. 
AE (automatic 
exposure) 
system 
and ES 
(electronic 
shutter) 
system 
for cameras 
2. 
Stroboscopes 
3. 
Precise 
optical 
instruments 
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CD 
5.0 
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CD Anode 
<Z) Cathode 


Parameter 
Symbol 
Rating 
Unit 


Reverse 
voltage 
VR 
10 
V 


Operating 
temperature 
Topr 
-20-+60 
"C 


Storage 
temperature 
Tstg 
-20-+80 
'C 


"Soldering 
temperature 
Tso' 
260 
'C 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


.2Short 
circuit 
current 
Isc 
Ev =100 Qx 
0.40 
0.55 
0.65 
pA 


*2Short 
circuit 
current 
temper- 
fiT 
Ev=100 
Qx 
- 
0.02 
0.06 
%/"C 
ature 
coefficient 


Dark 
current 
Id 
VR=IV 
- 
3 x 10-12 
10-11 
A 


Dark 
current 
temperature 
VR=IV 
- 
4.0 
5.0 
times/10'C 
coefficient 
aT 


Terminal capacitance 
C. 
VR=O, 
f=IMHz 
- 
600 
1,000 
pF 


Peak sensitivitywavelength 
Ap 
500 
560 
600 
nm 
*3Spectral sensitivity 
infrared 
61. 
- 
5 
- 
% 
radiation ratio 


* 2 
Ev: Illuminance 
by CIE standard 
light 
source 
A (tungsten 
lamp) 


*3 
61 
Isc (A~700nm) 
X100% 
R 
Isc (full 
wavelength) 
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• 
Features 


1. 
Spectral 
sensitivity 
characteristic 
akin 
to 
that 
of human 
eye 


2. 
Compact 
flat package 


3. 
High sensitivity 
(85521 
Isc 
: MIN. 0.65,uA at Ev = 100 Qx) 
4. 
Low dark 
current 


5. 
Infrared 
light cut-off 
type: 
85520 


• 
Applications 


1. 
AE (automatic 
exposure) 
system 
and ES 
(electronic 
shutter) 
system 
for cameras 


2. 
Stroboscopes 
3. 
Precise 
optical 
instruments 


Parameter 
Symbol 
Rating 
Unit 
Reverse voltage 
V. 
10 
V 


Operating 
temperature 
Topr 
-20-+60 
·C 


Storage 
temperature 
Tstg 
-30-+80 
·C 
"Soldering 
temperature 
Tso1 
260 
"C 


Active 
area: 


5.34mm2 


CD Anode 
® Cathode 


ci 
-+1 
N 
N 
Active 
area: 


5.34mm2 
CD Anode 
® Cathode 


Parameter 
Symbol 
Conditions 
85520 
85521 
Unit 


85520 I 85521 
MIN. 
TYP. 
MAX. 
MIN. 
TYP. 
MAX. 
"Short 
circuit current 
Isc 
Ev=100Qx 
0.40 
0.55 
0.65 
0.65 
0.73 
0.82 
j.lA 


*2Short 
circuit 
current 
flT 
Ev=100Qx 
- 
0.02 
0.06 
- 
0.02 
0.06 
%tc 
temperature 
coefficient 


Dark current 
Id 
VR=IV I V,=lOmV 
- 
3 X 10-12 
10-11 
- 
l.3xI0-12 
3X 10-12 
A 


Dark 
current 
temperature 
aT 
V.=lV 
- 
4.0 
5.0 
- 
4.0 
5.0 
times/ 


coefficient 
wc 


Terminal 
capacitance 
Ct 
VR=O,f=IOOkHz 
- 
600 
1,000 
- 
200 
300 
pF 
Peak sensitivitywavelength 
Ap 
500 
560 
600 
500 
560 
600 
nm 


$3Spectral 
sensitivity 
AI. 
- 
5 
10 
- 
- 
25 
% 
infrared radiation ratio 


* 2 
Ev: 
Illuminance 
by CIE standard 
light source A (tungsten 
lamp) 
* 3 
85520: 
Ar. - 
ISC~A~ 700nm) 
x 100% 
85521 
: Ar. = Isdwith 
R-70 filter) x 100% 


IsdentJre 
wavelength) 
IsdEv = 100 Qx) 
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85530 Series 
• 
Features 
• 
Outline 
Dimensions 
(Unit: 
mm) 


l. 
High sensitivity 
in ultra-violet 
range 


I! 


19.0±o.3 


II 
(BS530UV) 
17 


2. 
A wide range 
of sensitivity 
wavelength 
CD 
(BS530UV: 
A =200-1,150nm) 
;[ 
~, 


3. 
High output 
~ 
....• 


(BS530UV, BS530G Isc 
: MIN. 35.0JLA at 
~ 
Ev=lOO Qx) 
4. 
Infrared 
light cut-off type (BS530F) 
® 


• 
Applications 


~ 


*Filter 
x« 
"'" 
l. 
BS530UV : Spectrophotometers 
M 


2. 
BS530F : Color analysis 
for color copiers 
3. 
BS530G : Illuminance 
meters 


¢O.45 
~ 


CD 
13 
® 


Active 
area: 
81mm' 


'" 
BS530UV Quartz 
filter 
BS530G 
Transparent 
glass 
CD Anode 
BS530F 
Infrared 
light cut·off filter 
~ 
Cathode 


Parameter 
Symbol 
BS530UV 
BS530G 
BS530F 
Unit 


Reverse 
voltage 
VR 
5 
5 
5 
V 


Operating 
temperature 
Topr 
-10- 
+60 
-10-+60 
-10-+60 
T 


Storage 
temperature 
Tstg 
-20-+80 
-20-+80 
-20-+80 
'C 


OlSoldering 
temperature 
Tso1 
260 
260 
260 
'C 


Symbol 
Conditions 
BS530UV 
BS530G 
BS530F 


Unit 
Parameter 
MIN. 
TYP. 
MAX. 
MIN. 
TYP. 
MAX. 
MIN. 
TYP. 
MAX. 


"Open circuit 
Voe 
Ev=100Qx 
0.30 
0.35 
- 
0.30 
0.35 
- 
0.25 
0.30 
- 
V 
voltage 
"Short circuit 
Ise 
Ev=100Qx 
35.0 
50.0 
- 
35.0 
50.0 
- 
7.0 
10.0 
- 
p.A 
current 


Dark 
current 
Id 
VR=lV 
- 
5XlO-' 
5 XlO-8 
- 
5XlO-' 
10-7 
- 
6xIO-' 
5XlO-8 
pF 
Peak sensitivity 
,tp 
- 
800 
- 
- 
800 
- 
- 
600 
- 
nm 
wavelength 
Sensitivity 
200 
- 
1,150 
350 
- 
1,150 
400 
- 
750 
nm 
wavelengthwidth 


Response time 
tr,t, 
RL=lkO 
- 
30 
- 
- 
30 
- 
- 
30 
- 
us 


10-' 


Ta=2S·C 
RL =100Q 


10-3 


~ 
2> 
10-' 
~ 
SOOQ 
~ 
c:: 
10-5 
<1) 
t:: 
::su 
10-6 
0 
.•..0 
.<:: 
0.. 


10-7 


10-8 


10-1 
100 
101 
10' 
103 
10' 


4S·C 
3ST 
2S·C 
IS·C 
S·C 


1000 


SOO 
en 
2> 
200 
;; 


100 
.•.. 


<1) 
SO 
.§ 


<1) 
20 
'J)c 
10 
0 
0- 
'J) 
S 
<1) 
0:: 


2 


E, 
10oex 
Ta 
2S·C 


tr• tf 


0.050.10.2 
O.S 
1 
2 
S 
10 


Load resistance 
RL (kO) 


$~ 
20 
~.•..c 


<1)•... 
30 
•... 
::su 
.B 
0 
10 
.<:: 
0.. 


IRLEO'u~ 


8S530 
~ 
Series Output 


Input 


Pulse generator 
* Infrared 
LED 


SBe Series 
Wide Wavelength Band Type 
Photodiode 


1. 
Suitable for visible light measurement 


2. 
A wide range of sensitivity 
wavelength 
(.t : 350-1,lOOnm) 
3. 
Wide acceptance 


• 
Outline 
Dimensions 


SBC102 
¢15.0±O.2 


¢12.0±O.1 


¢8.0 


1>7.5 


• 
Applications 


1. 
Illuminance meters 
2. 
Scientific 
color 
measuring 
instruments 


such as colorimeters, 
flame color meters, 


analyzers 
and spectral 
photo meters 


3. 
Automated 
instruments, 
such 
as 
hue 


comparators 
and mark detectors 


CD Anode 
(i) Cathode 


CD Anode 
(i) Cathode 


¢27.5±O.5 


¢26.0±O.3 


CD Anode 
(i) Cathode 


CD Anode 
(i) Cathode 
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Item 
SBC102 
SBC111 
SBC255 
SBC541 
Unit 
Outline 
q\15.0 
q\27.5 
2.5x5.0 
15.9x 40 
mm 
Active area 
44 
314 
12.5 
200 
mm2 


Package 
Metal 
Acrly resin 
- 
Phenol 
resin 
- 
(Black) 


Perameter 
Symbol 
SBC102 
SBC111 
SBC255 
SBC541 
Unit 
Operating 
temperature 
Topr 
-10-+70 
-10-+70 
-10-+70 
-10-+70 
·C 


Storage 
temperature 
Ts •• 
-10-+80 
-10-+70 
-10-+80 
-10-+80 
·C 


Parameter 
Symbol 
Conditions 
SBC102 
SBCll1 
SBC255 
SBC541 
Unit 
MIN. 
TYP. 
MIN. 
TYP. 
MIN. 
TYP. 
MIN. 
TYP. 


*'Open circuit voltage 
Voe 
Ev=100 
Qx 
0.18 
- 
0.18 
- 
0.18 
- 
0.18 
- 
V 
*'Short circuit current 
Ise 
Ev=100 
Qx 
15.5 
- 
110 
- 
4.4 
- 
70 
- 
JiA 


Response time 
tr 
- 
20 
- 
200 
- 
8 
- 
130 
j.lS 
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Fig. 2 
Photocurrent ys. Forward Voltage 
(SBCI02) 


CIE standard 
light source 
A 


Ta=2S·C 


5 10-2 2 
5 10- 1 2 
5 10· 


Forward 
voltage 
V F (V) 


Fig. 3 
Photocurrent vs. Forward Voltage 
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PD150/PD151 


• 
Features 


1. 
Output corresponding 
to the wavelength 
of 


light 
2. 
Compact 
I-chip structure 
3. 
Blue to near infrared 
light range 


4. 
Infrared 
cut-off type: 
PD151 


- . 


/' 
'\ 


x 


I 
PD150 
< 


u-:l 
:>: 
u-:l 
... 
SHARP 
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, 
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• 
Applications 


1. 
Color reading 
· Automatic 
white balancing 
for VCR 
cameras 
· Flame color meter for fan heaters 
· Color identification 
for color paper 
· Chromatic 
balance 
adjustment 
for TV s 
2. 
Color temperature/wavelength 
reading 
· Measurement 
and control for color temper- 


ature/wavelength 
of light source 


Parameter 
Symbol 
Rating 
Unit 
Reverse voltage 
VR 
5 
V 
Operating 
temperature 
Topr 
0-+70 
·C 


Storage 
temperature 
Tst• 
-25-+100 
·C 


"Soldering 
temperature 
TS01 
260 
·C 


CD 


..•.. 
POI 
..•.. 


(2) 


~ 
PD2 


® 
91 


CD Anode 
(2) Cathode 
® Anode 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Dark current 
Id 
VR=lV 
- 
- 
10 
nA 


Ctl 
VR=O. f=lMHz 
- 
200 
- 
pF 
Terminal 
capacitance 
Ct2 
VR=O, f=lMHz 
- 
100 
- 
pF 


P0150 
A=600nm 
- 
0.75 
- 
JiA 


P0151 
IsCl 


Ee=50JiW/cm' 
- 
0.65 
- 
JiA 
Short-circuit 
current 
P0150 
A=600nm 
0.19 
JiA 
- 
- 


P0151 
Isc, 


Ee=50JiW/cm' 
- 
0.16 
- 
JiA 
A=600nm 
- 
0.25 
- 
- 


Short-circuit 
current 
ratio 
Isc,/Iscl 
A=900nm 
4.5 
- 
- 
- 
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• 
Theory of Operation 
The semiconductor 
color sensor 
PDl50 
is 
an element 
of two PN-junctions 
(photodiode) 
vertically 
incorporated 
into one chip with its 
thickness 
of silicon acting as an optical filter. 


This means, as shown in Fig. 2, that with the 
lights of short wavelength 
absorbed 
near the 
surface of silicon and those of long wavelength 
going deeper 
to be absorbed, 
the photodiode 
PDl 
of the less deep PN-junction 
will have 
greater 
sensitivity 
to short wavelength 
lights 
while the photodiode 
PD2 of the deeper 
PN- 
junction 
will have greater 
sensitivity 
to long 
wavelength 
lights. 
These 
characteristics 
are 
shown in Fig. 3. 
According 
to this spectral 
sensitivity, 
as a 
signal 
processing 
method 
for 
picking 
up a 
signal (color signal) corresponding 
to its wave- 
length of light, the short circuit current 
ratio 
between the two photodiodes 
above mentioned 
is used. 
From 
Fig. 3, the relationship 
between 
the 
short 
circuit 
current 
ratio 
(15c2/15cl) 
and the 
wavelength 
of the incident 
light 
(A.) can be 
obtained as shown in Fig. 5. As it is obvious in 
this figure, there is the l-to-l 
correspondence 
between one wavelength 
and the short circuit 
current 
ratio 
to indicate 
that 
the reading 
of 
color of light (wavelength) 
is possible. 


Thus, the wavelength 
of blue to near infra- 
red color can be read by PD150, 
Also taken 
into account 
to make the color 
signal reading 
capability 
as close to that 
of 
human eye as possible is the fact the human 
eye is insensitive to wavelength 
of over 700nm. 


Hence 
the 
PDl51 
which 
is a PDl50 
with 
built-in infrared 
cut-off filter. Its spectral 
sen- 


sitivity characteristics 
are shown in Fig. 4. 
Next, concretely 
described 
in Fig. 3, Fig. 4 
and Fig. 5 will be a case with a monochromatic 
light striking 
upon the semiconductor 
color 
sensor 
and a case with a composite 
light of 
various wavelength 
striking 
upon it. 


Fig, 1 
Structure 
of Semiconductor 


Color Sensor 


Electrode (j) 


Electrode ® 


Electrode <ID 


(a) Structure 


Photodiode 
PD2 
': 


<ID 


(bl Equivalent 


circuit 


Fig, 2 
Wavelength 
and Light 
Absorbtion 
Areas 


Blue 
Red 
Infrared 


100 Ta=2S'C 
90 


30 


20 


10 
o 
400 
700 
800 
900 


Wavelength 
A (nm) 


(l) 
When a monochromatic 
light 
of wave· 
length 
(A =500nm) 
strikes 
upon it : 
In the 
case 
with 
the 
P D150, 
the 
short 
circuit 
current 
ratio 
of PDl 
to PD2 to be 
obtained 
from Fig. 3 : 


ISC2/IsCl=0.020C1/0.580C1 
=0.034 


(C1 
: constant) 
corresponds 
to the short circuit current 
ratio 
shown in Fig. 5. 
The 
similar 
result 
can be obtained 
with 
PD151 
from Fig. 4 and Fig. 5 . However, 
in 
the case of near infrared 
light striking 
upon 
it even though it is monochromatic 
as in the 
above 
case, 
the 
PD150 
with 
no 
infrared 
light 
cut·off 
filter 
incorporated 
is 
more 
effective 
than 
the 
P D151 
because 
of 
its 
greater 
sensitivity 
in the near infrared 
zone. 
(2) 
When a composite 
light of various wave· 
lengths 
(visible 
and 
near 
infrared) 
strikes 
upon it : 


Suppose 
the incident 
light is made up of 
a light (A) : wavelength 
AA = 500nm, 


irradiance 
EeA = 5.0mW/ cmZ 


and 
a light (B) : wavelength 
AB= 800nm, 


irradiance 
EeB = 3.0mW / cmz 


The 
human 
eye 
will 
recognize 
this 
in· 
ciedent 
light as of about 
500nm wavelength 
while 
this semiconductor 
color 
sensor 
will 
recognize 
the same light as follows. 
i) 
With the PD151 
: 


The 
short 
circuit 
current 
for PDl 
and 
PD2, from Fig. 4, is 
Isc1= (5 X 0.900+3 X 0.010)Cz= 4.530Cz 


(Cz 
: constant) 
0) 
Iscz= (5 X 0.031+3 X 0.020)Cz = 0.215Cz 


(Cz 
: constant) 
® 
From the equations 
0) and ®, the short 
circuit 
current 
ratio 
can 
be obtained. 
Thus, 
Iscz/Iscl =0.047. 


So the wavelength 
that 
corresponds 
to 
the short 
circuit 
ratio 
of 0.047, accord· 
ing to Fig. 
5, is A=510nm, 
which 
the 
PD151 recognizes. 
ii) 
With the PD150 
: 


In the same way as in i ), from Fig. 3 and 
Fig. 5, A= 680nm will be obtained. 
So 
the wavelength 
whci the PD150 
recog· 
nizes is A= 680nm. 
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Fig. 5 
Short Circuit Current Ratio vs. 
Wavelength (PD150, 
PD151) 
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Fig, 6 
Block Diagram of a Sample Signal 
Processing Circuit 


Logarithmic 
compression 


~ 
PDI 


As made clear by the above examples, 
with 
an incident 
light made 
up of a visible 
light 
together 
with a near infrared 
light, the wave- 
length the human eye recognizes 
is not neces- 
sarily 
the same wavelength 
a semiconductor 
color sensor 
recognizes 
but the P D 151 
with 
built-in infrared 
light cut-off filter can be said 
to have a color 
recognition 
capability 
more 
similar to that of human eye. 


• 
Usage 
(Sample 
Signal 
Processing 
Circuit) 
Fig. 6 shows a block diagram 
of a signal 
processing 
circuit 
for a wavelength 
detector 
using a semiconductor 
color sensor. 


Each of the short circuit current IsCl andIsc2 
to be obtained from the two photodiodes 
is to 
be logarithmically 
compressed 
and go through 
the subtraction 
circuit 
to produce 
a reduced 
output voltage of Vo. Therefore, 
the following 
equation 
can be formulated. 
Vo 
ex: log Isc2-log 
IsCl= log (lsc2/IsCl) 
As made 
clear 
in the 
spectral 
sensitivity 
characteristics 
in Fig. 3 and Fig. 4, the vaule 
Isc2/IsCl will be constant 
regardless 
of the 
intensity 
of the incident light, the output volt- 
age 
will not 
change 
as the 
above 
formula 
indicates. A example 
of signal processing 
cir- 
cuit 
and 
a typical 
correlation 
between 
the 
output voltage 
V0 and the wavelength 
of the 
incident light are shown in Fig. 7 and Fig. 8 
respectively. 


• 
Applications 
The semiconductor 
color sensor may find its 
applications 
in the following examples. 


CD 
Measurement 
of color 
temperature 
and 
wavelength 
of light source 
...................................... 
'See Fig. 9. 


Measure 
or control 
the color tempera- 
ture or the wavelength 
of the light source, 


the light 
from 
which 
is made 
to strike 
directly 
upon 
the 
semiconductor 
color 
sensor. 


Fig. 7 
Example of Signal 
Processing Circuit 


18002 


Fig. 8 
Output Voltage vs. 
Wavelength (Typical) 
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Fig. 9 
Measurement of Color Temperature and 
Wavelength of Light Source 


ILight source ~ - - - - 
Semiconductor 
color sensor 
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® 
Color measurement 
of an object (transmis- 
sive type) 
··········--············See Fig. 10. 


Measure the color of the object through 
which the light transmits 
to strike 
upon 
the semiconductor 
color sensor. 


® 
Color measurement 
of an object (Reflec- 
tive type) 
························See Fig. II. 


Measure 
the color of the object which 
reflects the light to have it strike upon the 
semiconductor 
color sensor. 


Fig. 10 
Transmissive Type 
(Color Measurement of an Object) 
K Object to be measured 


-~- 
Semiconductor 
color sensor 


Fig. 11 
Reflective Type 
(Color Measurement of an Object) 


"" 
/' 
, 
./. 
",><'/ 
50bJect 
to be measured 


PD152 


Output corresponding 
to the wavelength 
of 
light 
Capable 
of measuring 
from 
blue 
light 
to 


near 
infrared 
light 
(A. = 1,OOOnm) 


Compact 
resin package 
General-purpose 
type 


Applications 


Automatic 
white 
balancing 
for VCR cam- 
era 
Read out of color temperature 
and wave- 


length 
Detection 
of object's 
color 


Parameter 
Symbol 
Rating 
Unit 
Reverse voltage 
VR 
5.0 
V 
Operating 
temperature 
Topr 
-25-+80 
'C 
Storage 
temperature 
TSlg 
-40-+80 
'C 


., Soldering 
temperature 
Tso1 
260 
'C 


8' 
8' 


<D~Q).:~ ~1 
<D Anode 
® Anode 


® 
Q) Cathode 


CDf02 


Q) 


® 
POI 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Applied 
Reverse voltage 
Id 
VR=IV 
- 
0.05 
10 
nA 
PDl, PD2 


Dark current 
(;" 
VR=O, f=IMHz 
- 
300 
600 
pF 
PDl 


Terminal 
capacitance 
(;,2 
VR=O, f=IMHz 
- 
100 
200 
pF 
PD2 
ISel 
- 
1.3 
- 
J.lA 
PDl 
., Short circuit current 
I.e2 
.3Ev= 1.0mW/cm2 
- 
2.5 
- 
J.lA 
PD2 


Ise2/Isel 
A=600nm 
0.14 
0.25 
0.39 
- 
PDl 
Short circuit current ratio 
A=900nm 
2.8 
4.5 
8.4 
- 
PD2 


* 2 
Values for 1 element. Measured 
with short circuit between 
the anode and the cathode 
of non-measurement 


elements. 
* 3 
Ev: 
Illuminance 
by CIE standard 
light source A (tungsten 
lamp) 
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• 
Theory of Operation 
The semiconductor 
color sensor 
PD152 
is 
an element of two PN -junctions (photodiodes) 
vertically 
incorporated 
into a substrate 
with 
its thickness 
of silicon 
acting 
as an optical 
filter. 


This means, as shown in Fig. 2, that with the 
lights of short wavelength 
absorbed 
near the 
surface of silicon and those of long wavelength 
going deeper to be absorbed, 
the photodiode 
PDI of the less deep PN-junction 
will have 
greater 
sensitivity 
to short wavelength 
lights 
while the photodiode 
PD2 of the deeper 
PN- 
junction will have greater 
sensitivity 
to long 
wavelength 
lights. These 
characteristics 
are 
shown in Fig. 3. 
According 
to this spectral 
sensitivity, 
as a 
signal 
processing 
method 
for 
picking 
up a 
signal (color signal) corresponding 
to its wave- 
length of light, the short circuit current 
ratio 
between the two photodiodes above mentioned 
is used. 
From 
Fig. 3, the relationship 
between 
the 
short circuit 
current 
ratio 
(Iscz/Iscl) 
and the 
wavelength 
of the incident 
light 
(,t) can be 
obtained as shown in Fig. 4. As it is obvious in 
this figure, there is the l-to-l 
correspondence 
between one wavelength 
and the short circuit 
current 
ratio 
to indicate 
that 
the reading 
of 
color of light (wavelength) 
is possible. 


Thus, the wavelength 
of blue to near infra- 
red color can be read by PO 152. 


Also taken 
into account to make the color 
signal reading 
capability 
as close to that 
of 
human eye as possible is the fact the human 
eye is insensitive to wavelength 
of over 700nm. 
Next, concretely described in Fig. 3 and Fig. 
4 will be a case with a monochromatic 
light 
striking 
upon the semiconductor 
color sensor 
and a case with a composite 
light of various 
wavelengths 
striking 
upon it. 
(1) When a monochromatic light of wave- 
length (,t =500nm) 
strikes upon it : 


The short circuit current ratio of PDI and 
PD2 are obtained from Fig. 3 : 


ISC2/Isc1 = 0.020C)0.540C1 = 0.037 
(C1 : constant) 
corresponds 
to the short circuit current ratio 
shown in Fig. 4. 


Fig. 1 
Structure 
of Semiconductor 
Color Sensor 


Electrode 
CD 


(a)Structure 


Photodiode 
1'))2 
~ 


CD 


Ib Equivalent 


circuit 


Fig. 2 
Wavelength 
and Light 
Absorbtion 
Areas 
Blue 
Red 
Infrared 
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(2) 
When a composite 
light of various wave- 


lengths 
(visible and near infrared) 
strikes 
upon it : 
Suppose 
the incident 
light is made up of 
a light (A) : wavelength 
AA = 500nm, 
irradiance 
EeA = 5.0mW / cm 


2 


and 
a light (B) : wavelength 
AB = 800nm, 
irradiance 
EeB = 3.0mW / cm 


2 


The 
human 
eye will recognize 
this 
inci- 
dent 
light 
as of about 
500nm 
wavelength 


while 
this semiconductor 
color 
sensor 
will 
recognize 
the same light as follows. 
The 
short 
circuit 
current 
for 
PDl 
and 
PD2, from Fig. 3, is 


ISCl =5 X 0.540+3 
X 0.405) C2 =3.915C2 


(C2 
: constant) 
···············CD 


ISC2 = (5 X 0.020 + 3 X 0.710) C2 = 2.230C2 
(C 


2 
: constant) 
(2) 


From 
the 
equations 
CD and 
(2), 
the 
short 
circuit 
current 
ratio 
can be obtained. 
Thus, 


IsC2/ISCl 
= 0.570 
So, the wavelength 
that corresponds 
to the 
short circuit 
current 
ratio of 0.570 according 
to Fig. 4, is 
A = 670nm, which 
the 
PD152 
recognizes. 
As made clear by the above examples, 
with 


an incident 
light 
made 
up of a visible 
light 


together 
with a near 
infrared 
light, the wave- 


length the human eye recognizes 
is not necces- 
sarily 
the same 
wavelength 
a semiconductor 
color sensor 
recognizes. 


• 
Usage 
(Sample 
Signal 
Processing 
Circuit) 


Fig. 5 shows 
a block 
diagram 
of a signal 


processing 
circuit 
for a wavelength 
detector 


using a semiconductor 
color sensor. 


Each of the short circuit current 
ISC1 and 
ISC2 
to be obtained 
from the two photodiodes 
is to 
be logarithmically 
compressed 
and go through 


the subtraction 
circuit 
to produce 
a reduced 
output 
voltage 
of Vo. 
Therefore, 
the following 
equation 
can be for- 
mulated. 


Short Circuit Current Ratio vs. 
Wavelength 
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Fig. 5 
Block Diagram of a Sample Signal 
Processing Circuit 
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Fig. 6 
Example of Signal 
Processing Circuit 
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v0 
(X) log Iscz -log 
IsCl = log (Iscz/IsCl) 
As made 
clear 
in the spectral 
sensitivity 
characteristics 
in Fig. 3, the value Iscz/IsCi 
will 
be constant 
regardless 
of the intensity 
of the 
incident 
light, 
the 
output 
voltage 
will 
not 
change 
as the 
above 
formula 
indicates. 
A 
example 
of signal 
processing 
circuit 
and 
a 
typical correlation 
between the output voltage 


V0 and the wavelength of the incident light are 
shown in Fig. 6 and Fig. 7 respectively. 


• 
Applications 
The semiconductor 
color sensor may find its 


applications 
in the following examples. 


CD 
Measurement 
of color 
temperature 
and 


wavelength 
of light source 
.................................... 
···See Fig. 8. 


Measure 
or control the color tempera- 
ture or the wavelength of the light source, 
the light from which is made 
to strike 
directly 
upon 
the 
semiconductor 
color 
sensor. 


® 
Color measurement 
of an object (transmis- 


sive type) 
························SeeFig. 9. 


Measure the color of the object through 


which the light transmits 
to strike 
upon 
the semiconductor 
color sensor. 


® 
Color measurement 
of an object (reflec- 
tive type) 
························SeeFig. 10. 


Measure 
the color of the object which 
reflects the light to have it strike upon the 
semiconductor 
color sensor. 


Fig. 7 
Output 
Voltage 
vs. 
Wavelength 
(Typical) 
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Fig. 8 
Measurement of Color Temperature 
and Wavelength of Light Source 


ILight source ~ - - - - 
Semiconductor 
color sensor 


Fig, 9 
Transmissive 
Type 
(Color Measurement of an Object) 
%Object to be measured 


-~-- 
Semiconductor 
color sensor 


Fig. 10 
Reflective 
Type 
(Color Measurement of an Object) 
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• 
Features 


1. 
High sensitivity 
in long wavelength 
(Short- 
circuit 
current 
ratio) 


Iscz/Ise1 : MIN. 
4.5 at A= 900nm 
2. 
Output corresponding 
to the wavelength 
of 


light 


3. 
High reliability 
can package 
4. 
Capable 
of measuring 
from 
blue 
light 
to 


near infrared 
light (A= 1,OOOnm) 


• 
Applications 


1. 
Read 
out 
of 
paper 
currency's 
color 
in 


money 
exchanger 
2. 
Read out of color temperature 
and wave- 


length 


3. 
Detection 
of object's 
color 


/ 
'\ 


PDl53 


~ 


U'"> 
U'"> 
•• 
SHARP 
0 
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N 
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Parameter 
Symbol 
Rating 
Unit 
Reverse voltage 
VR 
5.0 
V 


Operating 
temperature 
Tope 
-15-+70 
·C 
Storage 
temperature 
Tstg 
-25-+100 
·C 
*' Soldering 
temperature 
Tso, 
260 
·C 
* 1 
For 10 seconds at the position 
of 1.3mm from the bottom 
face of can package. 


CD 


....•... 


PDI 
"- 


(2) 


~ 
PD2 


® 


CD Anode 


(2) Cathode 


®Anode 


Parameter 
Symbol 
Conditions 
Applied 
MIN. 
TYP. 
MAX. 
Unit 
Reverse voltage 
VR 
IR=lj.lA 
POl, 
P02 
5.0 
- 
- 
V 


Dark current 
Id 
VR=lV 
POl, 
P02 
- 
0.05 
5 
nA 
Cu 
VR=O, f=lMHz 
POl 
- 
300 
600 
pF 
Terminal 
capacitance 
Ct2 
VR=O, f=lMHz 
P02 
- 
100 
200 
pF 
Ise, 
*'Ee=l.OmW/cm' 
POl 
- 
4.5 
- 
j.lA 
.2Short circuit current 
ISe2 
·'Ee=l.OmW/cm' 
P02 
- 
10.0 
- 
j.lA 


,\ =600nm 
POl, 
P02 
0.14 
0.24 
0.39 
- 
., Short circuit current 
ratio 
Ise2/Ise, 
,\ =900nm 
POl, 
P02 
8.4 
4.5 
5.10 
- 


* 2 
Values for 1 element. Measured 
with short circuit between the anode and the cathode 
of non-measurement 
elements. 
* 3 
Ee: 
Illuminance 
by CIE standard 
light source A (tungsten 
lamp) 
* 4 
Short circuit current ratio (Ise2/Ise,) shall be measured under that both short circuit currents IscloISe2are 0.05 
-lOj.lA. 


• 
Theory of Operation 
The semiconductor 
color sensor 
PD153 
is 
an element of two PN-jUr'lctions (photodiodes) 
vertically 
incorporated 
into a substrate 
with 
its thickness 
of silicon 
acting 
as an optical 
filter. 


This means, as shown in Fig. 2, that with the 
lights of short wavelength 
absorbed 
near the 
surface of silicon and those of long wavelength 
going deeper to be absorbed, 
the photodiode 
PDl 
of the less deep PN-junction 
will have 
greater 
sensitivity 
to short wavelength 
lights 
while the photodiode 
PD2 of the deeper 
PN- 
junction will have greater 
sensitivity 
to long 
wavelength 
lights~ These 
characteristics 
are 
shown in Fig. 3. 


According 
to this spectral 
sensitivity, 
as a 
signal 
processing 
method 
for 
picking 
up a 
signal (color signal) corresponding 
to its wave- 
length of light, the short circuit current 
ratio 
between t~e two photodiodes above mentioned 
is used. 
From 
Fig. 3, the relationship 
between 
the 
short circuit 
current 
ratio 
(Isc2/lsCl) 
and the 
wavelength 
of the incident 
light 
(A) can be 
obtained as shown in Fig. 4. As it is obvious in 
this figure, there is the I-to-l correspondence 
between one wavelength 
and the short circuit 
current 
ratio 
in indicate 
that 
the reading 
of 
color of light (wavelength) is possible. 
Thus, the wavelengths 
of blue to near infra- 
red color can be read by PD153. 
Also taken 
into account to make the color 
signal reading 
capability 
as close to that 
of 
human eye as possible is the fact the human 
eye is insensitive to wavelength of over 700nm. 
Next, concretely described in Fig. 3 and Fig. 
4 will be a case with a monochromatic 
light 
striking 
upon the semiconductor 
color sensor 
and a case with a composite 
light of various 
wavelengths 
striking 
upon it. 


(1) 
When a monochromatic light of wave- 
length (A =500nm) strikes upon it: 
The short circuit current ratio of PDl and 
PD2 are obtained from Fig. 3 : 
1SC2/lsc! =0.035C1/I0.595C1 =0.059 
(C1 
: 
constant) 
corresponds to the short circuit current ratio 
shown in Fig. 4. 


Fig. 1 
Structure of Semicunductor Color 
hn~r 
m 


Electrode 
1 


(a) Slructure 
® 


(b) Equivalent 
circuit 
Fig. 2 
Wavelength and Light Absorbtion 
Areas 


Fig. 3 
Spectral Sensitivity 
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and 
a light (B) : wavelength 
AB = 800nm, 
irradiance 
EeB = 3.0m W / 


cmz 


The human eye will recognize this inci- 
dent 
light 
as of about 
500nm wavelength 
while this semiconductor 
color sensor 
will 
recognize the same light an follows. 
The short circuit 
current 
for PD1 and 
PD2, from Fig. 3, is 
Isc1 = (5x 0.595+3 x 0.350) Cz = 4.025 
(Cz 
: constant) 
·················.. ·..·..········1 


Iscz = (5x 0.035+3 x 0.760) Cz= 2.455Cz 
(Cz 
: constant) 
"2 
From 
the 
equations 
1 and 2, the 
short 
circuit current ratio can be obtained. 
Thus, 


Iscz/IsCl 
= 0.610 
So, the wavelength that corresponds 
to the 
short circuit current ratio of 0.610 according 
to Fig. 4, is A = 690nm, which the 
PD153 
recognizes. 
As made clear by the above examples, 
with 
an incident 
light made 
up of a visible 
light 
together 
with a near infrared 
light, the wave- 
length the human eye recognizes 
is not neces- 
sarily the same wavelength 
a semiconductor 
color sensor recognizes. 
• 
Usage 
(Sample 
Signal 
Processing 
Circuit) 
Fig. 5 shows a block diagram 
of a signal 
processing 
circuit 
for a wavelength 
detector 
using a semiconductor 
color sensor. 


Each of the short circuit current 
IsCl and Iscz 
to the obtained from the two photodiodes 
is to 
be logarithmically 
compressed 
and go through 
the subtraction 
circuit 
to produce 
a reduced 
output voltage of Va. Therefore, 
the following 
equation can be formulated. 


Va 
ex: log Iscz -logIscl 
= log (Iscz/IsCl) 
As made 
clear 
in the 
spectral 
sensitivity 
characteristics 
in Fig. 3, the value Iscz/IsCl 
will 
be constant 
regardless 
of the intensity 
of the 
incident 
light, 
the 
output 
voltage 
will 
not 
---------------SHARP--------------- 


(2) 
When 
a 
composite 
light 
of 
various 
wavelengths 
(visible and near infrared) 
strikes upon it : 
Suppose the incident light is made up of 
a light (A) : wavelength 
AA = 500nm, 
irradiance 
EeA = 5.0m W / 


cmz 


Fig. 5 
Block Diagram of a Sample Signal 
Processing Circuit 
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Fig. 6 
Example of Signal 
Processing Circuit 
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Fig. 7 
Output voltage vs. Wavelength 
(Typical) 
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Fig.8 
Measurement of Color Temperature 
and Wavelength of Light Source 


change as the above formula 
indicates. 
A example of signal processing circuit and a 
typical correlation 
between the output voltage 
V0 and the wavelength of the incident light are 
shown in Fig. 6 and Fig. 7 respectively. 
• 
Applications 
The semiconductor 
color sensor may find its 
applications 
in the following examples. 


CDMeasurement 
of 
color 
temperature 
and 


wavelength 
of light source .... ·.... See Fig. 8. 


Measure or control the color temperature 
or 
the wavelength 
of the light source, the light 
from which is made to strike directly 
upon 
the semiconductor 
color sensor. 


®Color 
measurement 
of an object (transmis- 
sive type) 
'See Fig. 9. 


Measure 
the 
color 
of the 
object 
through 


which the light transmits 
to strike upon the 
semiconductor 
color sensor. 
®Color 
measurement 
of an object (reflective 
type) 
See Fig. 10. 


Measure 
the 
color 
of 
the 
object 
which 
reflects the light to have it strike 
upon the 
semiconductor 
color sensor. 


Fig. 9 
Transmissive Type 
(Color Measurement of an Object) 
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Fig. 10 
Reflective Type 
(Color Measurement of an Object) 


"" 
/ 
" 
/ 
" " 
,/ ,/ ,/ 
Object to be 
,,<,/ 5measured 


15431 115432 
Totem Pole Outout Tyoe 
OPIC Light Detector 


• 
Features 


1. 
Totem pole output type (Fanout: 
10 gates) 
2. 
Built-in Schmidt trigger 
circuit 


3. 
High sensitivity 
(Ev: 
MAX. 35Qx 
at Ta= 


25'C) 
4. 
Low 
level 
output 
under 
incident 
light 
(15431) 
High 
level 
output 
under 
incident 
light 
(15432) 


• 
Applications 


1. 
Floppy disk drives 
2. 
Copiers, printers, 
facsimiles 


3. 
VCRs, cassette 
decks 
4. 
Automatic 
vending machines 


Parameter 
Symbol 
Rating 
Unit 
Supply voltage 
Vcc 
-0.5-+7 
V 


Power dissipation 
P 
250 
mW 


Operating 
temperature 
Topr 
-25-+85 
'C 
Storage 
temperature 
TstK 
-40-+100 
'C 
*ISoldering temperature 
Tso1 
260 
·C 
* 1 
For 5 seconds at the position of 2.5mm from the bottom 
face of package. 


15431 


Voltage regulator 
1300 


® 


1.27 
1.27 


~~ 


1.27 


~G 
D 


@Vo 
® Vcc 


lIEOPIC is a registered 
trademark 
of Sharp and stands 


for Optical Ie. It has a light detecting 
element 
and 


signal processing 
circuitry 
integrated 
onto a single 
chip. 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Low 
level 
output 
voltage 
VOL 
V ee = 4.SV, IOL= 16mA·2 
- 
0.15 
0.4 
V 


High 
level 
output 
voltage 
VOII 
Vee=4.SV, 
1011= -400.uA·3 
2.4 
- 
- 
V 


Low 
level 
supply 
current 
IeeL 
*2 
- 
2.3 
5.0 
mA 


High 
level 
supply 
current 
Ieell 
*3 
- 
1.3 
3.5 
mA 


Output 
short 
circuit 
current 
Ios 
T~1 
sec., 
*3 
6 
17 
35 
mA 


Ta=2S·C 
- 
15 
35 
15431 


50 
."HHigh"---+"Low" 
- 
- 
EVIIL 
Qx 
threshold 
illuminance 
Ta=2S·C 
1.5 
10 
- 


15432 


1 
- 
- 


Ta=2S"C 
1.5 
10 
- 


15431 


1 
*s"Low"----'''High'' 
- 
- 


EVLII 
Qx 
threshold 
illuminance 
Ta=2S"C 
- 
15 
35 
15432 


50 
- 
- 


•• Hysteresis 
15431 
EVLII/EvIIL 
Ta = 2S·C, RL = 2800 
0.50 
0.65 
0.90 
- 


15432 
EVIIL/EvLII 


"High"-+"Low" 
15431 
- 
3 
9 
propagation 
time 
15432 
tPIIL 
- 
5 
15 


15431 


Ta=2S·C 


5 
15 
Response 
"Low"-+"High" 
- 


time 
propagation 
time 
15432 
tPLII 
Ev=SO 
Qx 
- 
3 
9 
.uS 


Rise 
time 
tr 


RL =2800 
- 
0.1 
0.5 


Fall 
time 
t, 
- 
0.05 
0.5 


*2 
Defines 
Ev=SOQx 
(15431) 
and 
Ev=O 
(15432). 
*3 
Defines 
Ev=O 
(15431) 
and 
Ev=SOQx 
(15432). 


* 4 
EVIILrepresents 
illuminance 
by CIE standard 
light 
source 
A (tungsten 
lamp) 
when 
output 
goes 
from 
high 
to 


low. 


* 5 
EVLIIrepresents 
illuminance 
by CIE standard 
light 
source 
A (tungsten 
lamp) 
when 
output 
goes 
from 
low 
to 


high. 


*6 
Hysteresis 
stands 
for EVLII/EvIIL (15431) 
and 
EVIIL/EvLII (15432). 


• 
Recommended Operating Conditions CTa=O- +70·C) 


Parameter 
Symbol 
MIN. 
MAX. 
Unit 


Supply 
voltage 
Vee 
4.5 
5.5 
V 


Low 
level 
output 
current 
IOL 
- 
16 
mA 


High 
level 
output 
current 
1011 
- 
-400 
.uA 


Fig. 1 
Power Dissipation vs. 
Ambient Temperature 
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Fig. 2 
Relative Threshold Illuminance vs. 
Supply Voltage 
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Fig. 3 
Low Level Output 
Voltage 
vs. 
Low Level Output 
Current 
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Fig. 7 
Rise Time, 
Fall Time 
vs. 
Load Resistance 
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Fig. 8 
Sensitivity Diagram 
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15435/15436 


1. 
Built·in Schmidt trigger 
circuit 


2. 
High Sensitivity 
(Ev: MAX. 35 Qx at Ta = 


25°C) 
3. 
A wide range of operating supply voltages 
(Vcc: 4.5-17V) 
4. 
LSTTL 
and TTL compatible 
output. 
5. 
Low 
level 
output 
under 
incident 
light 
(15435) 
High 
level 
output 
under 
incident 
light 
(15436) 


• 
Applications 


1. 
Floppy disk drives 


2. 
Copiers, printers, 
facsimiles 


3. 
VCRs, cassette 
decks 
4. 
Automatic 
vending machines 


Parameter 
Symbol 
Rating 
Unit 
Supply voltage 
Vcc 
-0.5-+17 
V 


Output current 
10 
50 
mA 


Power dissipation 
P 
250 
mW 


Operating temperature 
Topr 
-25-+85 
"C 


Storage temperature 
Ts,. 
-40-+100 
·C 
"Soldering 
temperature 
Tso1 
260 
·C 


Internal connection diagram 
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*OPIC is a registered trademark 
of Sharp and stands 


for Optical Ie. It has a light detecting element and 
signal processing circuitry integrated 
onto a single 
chip. 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Low level output voltage 
VOL 
IOL=I6mA 
*2 
- 
0.15 
0.4 
V 


High level output voltage 
VOH 
*3 
3.5 
- 
- 
V 


Low level supply current 
IccL 
*2 
- 
2.5 
5.0 
mA 


High level supply current 
IccH 
*3 
- 
1.0 
3.0 
mA 


Ta=25°C 
- 
15 
35 
U"High"---+HLow" 
15435 
50 
- 
- 


threshold 
EVHL 
Ta=25"C 
10 
Qx 


illuminance 
1.5 
- 


15436 
1 
- 
- 


Ta=25°C 
1.5 
10 
- 


.s"Low"->"High" 
15435 
1 
- 
- 


threshold 
EVLH 
Ta=25°C 
15 
35 


Qx 


illuminance 
- 


15436 
- 
- 
50 


·"Hysteresis 


15435 
EVLH/EvHL Ta=25°C 
EVHL/EvLH 
0.50 
0.65 
0.90 
- 


15436 


"High"~"Low" 
15435 
- 
3 
9 
<l) 
tPHL 
S 
propagation 
time 
15436 
- 
5 
15 
'':: 
Ta=25°C 
~ 
"Low"~"High" 
15435 
- 
5 
15 


l: 
propagation 
time 
15436 
tPLH 
EV=50Qx 
3 
J.lS 
0 
RL=2800 
- 
9 
0. 
'" 
Rise time 
tr 
- 
0.1 
0.5 
<l) 
0:: 
Fall time 
t, 
- 
0.05 
0.5 


*2 
Defines Ev=50Qx 
(15435) and Ev=O (15436). 
*3 
Defines Ev=O (15435) and Ev=50Qx 
(15436). 


* 4 
EVHLrepresents 
illuminance 
by CIE standard 
light source A (tungsten 
lamp) when output goes from high to 


low. 
* 5 
EVLHrepresents 
illuminance 
by CIE standard 
light source A (tungsten 
lamp) when output goes from low to 


high. 
* 6 
Hysteresis 
stands for EVLH/EvHL(15435) and EVHL/EvLII(15436). 


• 
Recommended 
Operating 
Conditions 


CTa=O- 
+70°C) 


Parameter 
Symbol 
MIN. 
MAX. 
Unit 


Supply voltage 
Vcc 
4.5 
17 
V 


Output current 
10 
- 
16 
mA 


Relative Threshold Illuminance vs. 
Supply Voltage 


1.1 


Fig. 1 
Power Dissipation vs. 
Ambient Temperature 


300 
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Fig. 3 
Low Level Output Voltage vs. 
Low Level Output Current 
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15437/15438 
Built-in Amp. Type 
Opic Light 


Detector 


• 
Features 


1. 
Built-in Schmidt trigger 
circuit 
2. 
High sensitivity 
(Ev: MAX. 35 -ex at 


Ta=25'C) 


3. 
LSTTL 
and TTL compatible 
output. 
4. 
Open collector 
output 
5. 
Low level output 
at light 
incident 
light 
(15437) 
High level output at incident light (15438) 


• 
Applications 


1. 
Floppy disk drives 
2. 
Copiers, printers, 
facsimiles 


3. 
VCRs, cassette 
tape recorder 


4. 
Automatic 
vending machines 


Parameter 
Symbol 
Rating 
Unit 


Supply voltage 
Vcc 
-0.5-+35 
V 


Output voltage 
Vo 
-0.5-+40 
V 


Output current 
10 
50 
mA 
Power dissipation 
P 
250 
mW 
Operating temperature 
Topr 
-25-+85 
'C 


Storage temperature 
Tstg 
-40- 
+ 100 
'C 


"Soldering 
temperature 
Tso1 
260 
'C 
* 1 
For 5 seconds at the position of 2.5mm from the bottom 
face of resin package. 
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*OPIC is a registered trademark 
of Sharp and stands 


for Optical IC. It has a light detecting element and 
signal processing circuitry integrated 
onto a single 
chip. 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Operating 
supply voltage 
Vcc 
Ta=25°C 
4.5 
- 
35 
V 


Low level output voltage 
VOL 
IOL= 16mA·2 
- 
0.15 
0.4 
V 


Low level output current 
IOH 
Vcc=20V, 
VO=30V·3 
- 
- 
100 
J1A 


Low level supply current 
IccL 
*2 
~ 
2.0 
4.5 
mA 


High level supply current 
IccH 
*3 
~ 
1.0 
3.0 
mA 
Ta=25°C, 
RL=2800 
- 
15 
35 
•• uHigh".-+HLow" 
15437 
RL=2800 
- 
- 
50 
threshold 
EVHL 
Ta = 25"e, RL= 2800 
1.5 
10 
Qx 
- 


illuminance 
15438 
RL=2800 
1 
- 
- 


Ta = 25°C, RL= 2800 
1.5 
10 
- 
·'''Low''--->''High'' 
15437 
RL=2800 
1 
- 
- 


threshold 
EVLH 
Ta = 25°C, RL= 2800 
15 
35 
Qx 
- 


illuminance 
15438 
RL=2800 
50 
- 
- 


·'Hysteresis 
15437 
EVLH/EvHL Ta = 25°C, RL= 2800 
0.50 
0.65 
0.90 
EVHL/EvLH 


- 


15438 


"Low"--->"High" 
15437 
- 
5 
15 
propagation time 
15438 
tpLH 
- 
3 
9 
Ta=25°C 


Response 
"High"--->"Low" 
15437 
- 
3 
9 
time 
propagation time 
15438 
tPHL 
Ev=50Qx 
- 
5 
15 


)is 


Rise time 
tr 
RL=2800 
- 
0.1 
0.5 
Fall time 
tr 
- 
0.05 
0.5 


*2 
Defines Ev=50h 
(15437) and Ev=O (15438). 
* 3 
Defines Ev= 0 (15437) and Ev= 50 h 
(15438). 


* 4 
EVHLrepresents 
illuminance 
by CIE standard 
light source A (tungsten 
lamp) when output changes from high 


to low. 


* 5 
EVLHrepresents 
illuminance 
by CIE standard 
light source A (tungsten 
lamp) when output changes from low 


to high. 


* 6 
Hysteresis 
stands for EVLH/EvHL(15437) and EVHL/EvLH(15438). 


• 
Recommended 
Operating 
Conditions 


Parameter 
Symbol 
MIN. 
MAX. 
Unit 
Supply voltage 
Vcc 
4.5 
20 
V 
Output voltage 
Vo 
0 
30 
V 
Output current 
10 
- 
16 
mA 


Figo 1 
Power 
Dissipation 
vSo 
Ambient 
Temperature 
300 


Figo 2 
Relative 
Threshold 
Illuminance 
vSo 
Supply 
Voltage 


0.6 
EVHL 
(15437), EVLH 
(15438) =1 
at Vcc=5V, 
Ta=25°C 


o 
25 
50 
75 
100 
0.50 
10 
20 
30 


Ambient temperature Ta eC) 
Supply voltage Vcc (V) 
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Fig. 4 
Low Level Output 
Voltage 
vs. 
Ambient 
Temperature 


0.6 


Fig. 3 
Low Level Output 
Voltage 
vs. 
Low Level Output 
Current 
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Fig. 5 
Supply 
Current 
vs. 
Ambient 
Temperature 
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Fig. 7 
Rise Time, 
Fall Time 
vs. 
Load Resistance 
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Voltage regulator 


Vcc=SV 


InputEJ 
tc=t,=O.Oljls 
20=500 
470 
x 


Amp. 


Inp~- 
- - - - \- 
- 50% 


H 


P 


L 


" 
~P"L 


~ 


---VO" - - - - 
- 90% 


_________ 
l.SV 
Output 
=l!=--=n~:----10% 
tc=t+- t,-++:= 
VOL 


100 


90 


80 
~ 
70 
~ 
:~ 
60 
'u;c: 
50 


'" 
<f) 


'" 
40 
.:: 
-:0 
30 
., 
P:: 
20 


T.=2S·C 
( "\ 


J 
J 


/I 
J 


) 
\, 
10 


o 
400 500 600 700 800 90010001100120013001400 


Wavelength 
A (nm) 


15440/ 
15441 F 


OPIC Light Detector 
with Built-in Signal Process- 


ing Circuit for Light Modulation System 


• 
Features 
• 
Outline 
Dimensions 
(Unit: 
mm) 


l. 
Impervious 
to external 
disturbing 
lights 
Voltage 
regulator 


due to light modulation 
system 
Internal 
Comparator 
2. 
Built-in pulse driver circuit and sync. 
connection 


detector 
circuit on the emitter 
side 
diagram 


3. 
A wide range of operating supply voltages 
~ 


(Vcc: 4.5-16V) 
4. 
Visible light cut-off resin (IS441F) 


Chip 
• 
Applications 
center 
Epoxy resin' 


l. 
Optoelectronic 
switches 
~ 


2. 
Copiers, printers, 
facsimiles 
Detector 
0 


face 


c-..: 


3-1.27 


~ 
~ 
* Epoxy resin 


IS440 
Transparent 
resin 


IS441F 
Visible light cut-off resin 
(black) 


CD Vcc 


~ 
Vu 


®GND 


@) GLou• 


Parameter 
Symbol 
Rating 
Unit 
Supply voltage 
Vcc 
-0.5-16 
V 
o 
I Output voltage 
Vo 
16 
V 
utput 
10 
50 
mA 
I Output current 
GL output .11 Output voltage 
VGL 
16 
V 


Power dissipation 
P 
250 
mW 
Operating temperature 
Topr 
-25-+60 
·C 
Storage temperature 
Ts•• 
-40-+100 
·C 
., Soldering temperature 
Tso\ 
260 
·C 
* 1 
Applies to GLouI terminaL 
* 2 
For 5 seconds at the position of 3.3mm from the bottom face of 
resin package 


lIEOPICis a registered 
trademark 
of 
Sharp and stands for Optical IC. It 
has a light detecting 
element 
and 
signal processing circuitry 
integrat- 


ed onto a single chip_ 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Operating 
supply voltage 
Vcc 
4.5 
- 
16 
V 
Supply current 
Ice 
Vo• GLou. terminals 
shall 
be 
- 
3.5 
7.0 
mA 
opened. 


Low level output voltage 
VOL 
~~~1~m~'3 
Evr - sooex, 
- 
0.15 
0.35 
V 


High 
level 
output 
I IS440 
Evp=Evn=O 
*3 
4.95 
- 
- 
V 
Output 
voltage 
IIS441F 
VOH 
4.97 
- 
- 
V 
Output short· circuit current 
Ios 
Evp=Evn=O 
*3 
0.25 
0.5 
1.0 
mA 


Low level output current 
IGL 
VGL=1.2V 
40 
55 
70 
mA 
GL 
"Pulse 
cycle 
tp 
70 
130 
220 
J.ls 
output 
"Pulse 
width 
tw 
4.4 
8 
13.7 
J.ls 
""Low 
-> High" 
threshold 
IS440 
- 
1.0 
5.70 
J.lW/mm' 


irradiance 
IS441F 
EePLH 
Een=O 
*3 
*6 
0.4 
2.66 
J.lW/mm' 
- 


Light 
emitting 
diode 
""High 
-> Low" 
threshold 
IS440 
(.tp=940nrn) 
- 
1.5 
6.0 
J.lW/mm' 


irradiance 
IS441F 
EePHL 
- 
0.7 
2.8 
J.lW/mm' 


Hysteresis 
EepLH/E"HL 
0.45 
0.65 
0.95 
- 


Response I "High--+Low"propagationtime 
tPHL 
*6 
- 
400 
670 
J.ls 


time 
I "Low--+High"propagationtime 
tPLH 
*6 
- 
400 
670 
J.ls 


"External 
disturbing 
light il- 
IS440 
E,,=18J1W/mm', Ap=94Onm 
2000 
7200 
- 
Qx 


luminance 
IS441F 
Evnx 
E,,=7.5J1W/mm', Ap=940nm 
2000 
4500 
- 
Qx 


* 3 
Evp represents 
illuminance 
of signal light in sync with the low level timing of output 
at GLout terminal. 


Light source: Infrared 
light emitting 
diode (.tp=940nm) 


Evn represents 
illuminance 
of DC light. For detail, see Fig. 1. Note that the light source is CIE standard 
light 
source A. 
E.,_n L 


o 
Time 


(Note) 
Output waveform at GLout terminal 
with the IS440/IS441F connected as shown in Fig. 3. 


Output waveform 
at GLout terminal 


* 4 
Pulse cycle (tp), pulse width (tw) are defined as shown in Fig. 2. 


The waveform 
shown in Fig. 2 is the output voltage waveform 
at GLoul terminal 
with IS440/IS441F 
connected 


as shown in Fig. 3. 


2000 


LED 


* 5 
Defined as Eep that causes the output to go "Low to High" (or "High to Low"). 
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1000 
Light 
emitting 
diode 
~ 


s~ 
r--m~~::F 


~ 
'"" 
yO" 


Output 
- - - - - - - - - - - - - - 
- l.SV 
---------VOL 


Light emitting 
diode: Peak 
emissinon 
wavelength 
Ap=940nm 


* 7 
EVDX: Defined as the EVD at the limit of normal operation range. 


Fig. 5 
Total Power Dissipation vs. 
Ambient Temperature 


300 


Fig. 6 
Low Level Output Voltage vs. 
Low Level Output Current 
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Fig. 7 
Low Level Output Voltage vs. 
Ambient Temperature 
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Fig. 9 
Low Level Output Current vs. 
Supply Voltage 
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Infrared 
1ight 
emitting 
diode 


15445/15455 
Linear Output Type OPIC Light 
Detector 


1. 
Liner output 
2. 
Two 
packages 
according 
to 
mounting 


method 
Side-view type (15445) 
Top-view type (15455) 
3. 
Capable of output voltage level adjustment 
due to external 
resistor 


• 
Applications 


1. 
Copiers 


Parameter 
Symbol 
Rating 
Unit 


Supply voltage 
Vcc 
-0.5-+8 
V 
Output voltage 
Vo 
-0.5-Vcc 
V 


Output current 
10 
-10 
mA 


Power dissipation 
115445 
Po 
250 
mW 


115455 
150 
mW 


Operating temperature 
Topr 
-25-+85 
·C 


Storage temperature 
115445 
Tstg 
-40- 
+ 100 
·C 
115455 
-40-+85 
"Soldering 
temperature 
Tso' 
260 
"C 
* 1 
For 3 seconds at the position of Imm from the bottom face of 
resin package. 
(15455) 


Immersed up to bending portion, for 5 seconds (15445) 


, 
, 
, 
~ 


2-RO.5 


~ 


(2)<3l@ 
.""1. 


2·R1.5 


Voltage 
Internal 
connection 
diagram 


regulator 
;- - - - - -- 
-- 
- - ---~- 
Va:: 


Main 
detector: 


*OPIC 
is a registered 
trademark 
of 


Sharp and stands for Optical Ie. It 
has a light detecting 
element 
and 


signal processing circuitry integrated 
onto a single chip. 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Supply current 
Ice 
Ev==OQx 
0.2 
0.55 
1.0 
mA 
Output current 
1 
101 
Ev==10Qx·' 
-6.5 
-10 
-13.5 
J.lA 
Output current 
2 
10, 
Ev==1,000 Qx·' 
-0.65 
-1 
-1.35 
mA 
.30utput 
current 
ratio 
RIO 
92 
100 
108 
- 


Dark output current 
IOd 
Ev==O 
- 
-10 
-500 
nA 


Peak sensitivity 
wavelength 
Ap 
- 
700 
- 
nm 


* 2 
Ev: Illuminance 
by CIE standard 
light source A (tungsten 
lamp) 


*3 
RIO==k101 


Parameter 
Symbol 
MIN. 
MAX. 
Unit 
Supply voltage 
Vee 
4.5 
5.5 
V 
·'Iluminamce 
Ev 
10 
5000 
ex 


Output voltage 
Vo 
0 
Vec-1.5 
V 
Oparating 
temperature 
Topr 
-10 
70 
°C 


Figo 1 
Power 
Dissipation 
vSoAmbient 
Temperature 


300 


o 
25 
50 
75 
100 
10 
100 
1000 


Anbient temperature Ta ("C) 
Illuminance Ev (ex) 
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15450 
OPIC 
Light 
Detector 
with 
Built-in 
Signal 
Processing Circuit for Light Modulation System 


1. 
Impervious 
to external 
disturbing 
lights 
due to light modulation 
system 


2. 
Built-in pulse driver circuit and sync. 
detector 
circuit on the emitter side 
3. 
A wide range of operating supply voltages 
(Vcc: 4.5-9V) 
4. 
1.5mm thin dual-in-line package 


Sync. 
detector 
circuit 


Internal 
connection 


Voltage 
regulator 
diagram 


® 


• 
Applications 


1. 
Optoelectronic 
switches 
2. 
Copiers, printers, facsimiles 


CD VOU! 
@GND 
®NC 
@GND 
® GLou! 
®GND 
(J) GND 
® Vee 


~O. 


'.\ 


, I' 
I 8-0.4 


I 


* OPIC is a registered trademark 
of Sharp and stands 


for Optical Ie. It has a light detecting element and 
signal processing circuitry integrated onto a single 
chip. 
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• 
Absolute Maximum Ratings 


S mbol 
Vee 
va 
10 
VCL 
P 
To r 
TS1 
Tso1 


Unit 
V 
V 
mA 
V 


mW 
·C 
·C 
·C 


Ratin 
-0.5-9 
9 
16 
9 


150 


-25-+60 
-40-+85 
260 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Operating 
supply 
voltage 
Vee 
4.5 
- 
9 
V 


Supply 
current 
lee 
Yo, GL"t 
terminalsshall be opened. 
- 
3.5 
7.0 
mA 


Low level output voltage 
VOL 
IOL= 16mA, Evp=500€x,Evo=0 
*4 
- 
0.15 
0.35 
V 


Output 
High level output voltage 
VOH 
Evp=Evo=O 
*4 
4.95 
- 
- 
V 


Output short circuit current 
Ios 
Evp=Evo=O 
*4 
0.25 
0.5 
1.0 
mA 


GL 
Low level output current 
ICL 
VCL=1.2V 
40 
55 
70 
mA 


·'Pulse 
cycle 
tp 
70 
130 
220 
J.ls 
output 
·'Pulse 
width 
tw 
4.4 
8 
13.7 
J.ls 


""Low-> High" threshold irradiance 
EePLH 
Eeo = 0, Light 
emitting 
diode 
- 
0.5 
2.1 
jlW/mrn' 


""High->Low" threshold irradiance 
EePHL 
(-1.p=940nm) 
0.8 
2.2 
jlW/mrn' 
*4 
*7 
- 


Hysteresis 
EePlH/EePHL 
0.45 
0.65 
0.95 
- 


Response 
"High~Low"propagationtime 
tpHL 
*7 
- 
400 
670 
J.ls 
time 
"Low~High"propagationtime 
tpLH 
*7 
- 
400 
670 
J.ls 


External disturbing light illuminance 
Evox 
E.,=6.6I1W/mrn', .tp=940nm 
750 
3600 
- 
Qx 


* 4 
Eep represents 
illuminance 
of signal 
light 
in sync 
with 
the 
low 
level 
timing 
of output 
at GLout 
terminal. 


Light 
source: 
Infrared 
light 
emitting 
diode 
(,tp=940nm) 
Eeo represents 
illuminance 
of DC light. 
For 
detail, 
see Fig. 
1. Note 
that 
the light 
source 
in CIE standard 
light 
source 
A. 


~ 


EeE: 


o 
Time 


Output 
wa'!eform 
at GLom terminal 


(Note) 
Fig. 1 shows the output 
voltage 
waveform 


at GLeut terminal 
with 15450 connected 


as shown 
in Fig. 3. 


* 5 
Pulse 
cycle 
(tp), pulse 
width 
(tw) are 
defined 
as shown 
in Fig. 
2. 


The 
waveform 
shown 
in Fig. 
2 is the 
output 
voltage 
waveform 
at GLout 
terminal 
with 
15450 
connected 
as 
shown 
in Fig. 
3. 


* 6 
Defined as Ee• that causes the output to go "Low-+ High" (or "High-+ Low"). 
* 7 
Test circuit for response time, threshold irradiance 
is shown in Fig. 4. 
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Fig. 1 
Total Power Dissipation vs. 
Ambient Temperature 
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Fig. 2 
Low Level Output Voltage vs. 
Low level Output Current 
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Low Level Output 
Current 
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• 
Basic 
Circu it 


Infrared 
light 
emitting 
diode 


SHARP-------------- 


15486 
Built-in Amp.Type Opic Light Detector 


• 
Features 


1. 
Compact 


2. 
Built-in 
Schmidt 
trigger 
circuit 


3. 
High sensitivity 
(EVLH: MAX. 
35Qx at Ta = 25'C) 


4. 
A wide range 
of operating 
supply voltages 


(Vcc: 4.5-17V) 
5. 
LSTTL 
and TTL 
compatible 
output 


• 
Applications 


1. 
Floppy 
disk drives 
2. 
Copiers, 
printers, 
facsimiles 


3. 
VCRs, cassette 
tape recorder 


4. 
Automatic 
vending 
machines 


Internal connectiOn diagram 


~ 


VOltage regUlato~ 


__ 
15kQ 
~ 


-- 
.Ir 


Amp. 
<D ~ 
.D", 


1.15 
OJ -< 
~~ 
0.75 
J 6 


CD GND 


~ 
Vo 
® Vcc 


* OPIC is a registered 
trademark 
of Sharp and stands 


for Optical 
Ie. It has a light detecting 
element and 


signal processing 
circuitry 
integrated 
onto a single 
chip. 


Parameter 
Symbol 
Rating 
Unit 


Supply voltage 
Vcc 
-0.5-+17 
V 


Low level output current 
IOL 
50 
mA 


Power dissipation 
P 
175 
mW 
Operating 
temperature 
Topr 
-25-+85 
'C 
Storage 
temperature 
Tst• 
-40-+100 
'C 


uSoldering 
temperature 
Tso1 
260 
'C 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Low 
level 
output 
voltage 
VOL 
IOL= 16mA, 
Ev = 0 
- 
O.1S 
0.4 
V 


High 
level 
output 
voltage 
VOH 
E,,=SOQx 
3.S 
- 
- 
V 


Low 
level 
supply 
current 
IccL 
Ev=O 
- 
1.7 
3.8 
mA 


High 
level 
supply 
current 
IccH 
E,·=SOQx 
- 
0.7 
2.2 
mA 


·'''Low-> 
High" 
Ta=2S·C 
- 
IS 
3S 
EVLlI 
Qx 
threshold 
illuminance 
- 
- 
SO 
.2"High->Low" 
Ta=2S·C 
1.S 
10 
- 


EVHL 
Qx 
threshold 
illuminance 
1 
- 
- 


·'Hysteresis 
E"HL/EvLH 
Ta=2S·C 
O.SO 
0.6S 
0.90 
- 


"Low-High" 
tPLH 
- 
3 
9 


'" 
propagation 
time 
E,,=SOQx 
if) 


"High-Low" 
c: 
tPIlL 
- 
S 
IS 
0 
propagation 
time 
RL =2800 
0.", 
Rise 
time 
tc 
- 
0.1 
O.S 


flS 
~ E 
~'';:: 
Fall 
time 


Ta=2S·C 
O.OS 
O.S 
t, 
- 


Peak sensitivity 
wavelength 
Ap 
- 
900 
- 
nm 


* 1 
EVLIIrepresents 
illuminance 
by CIE standard 
light 
source 
A (tungsten 
lamp) 
when 
output 
goes 
from 
low 
to 


high. 
* 2 
EVIILrepresents 
illuminance 
by CIE standard 
light 
source 
A (tungsten 
lamp) 
when 
output 
goes 
from 
high 
to 


low. 
* 3 
Hystersis 
stands 
for EVIIL/E\"LII' 


Parameter 
Symbol 
MIN. 
MAX. 
Unit 


Supply 
voltage 
Vcc 
4.S 
17 
V 


Low 
level 
output 
current 
IOL 
- 
16 
mA 


Fig. 1 
Low Level Output Current vs. 
Ambient Temperature 
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Fig. 2 
Power Dissipation vs. 
Ambient Temperature 
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Fig. 3 
Relative 
Threshold 
Illuminance 
vs. 
Supply 
Voltage 


1.1 


'"u 
1.0 
c 
'"c 
"s 
0.9 
~ 
"0 
"0 
0.8 
.c 
'"'" 
•... 
-5 


'" 
0.7 
.~ 
"'v 
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Ta= 
25'C 
EVLH 


ErHL 
T- 


EVLH=1 at Vcc=5V 


Fig. 5 
Low Level Output 
Voltage 
vs. 
Ambient 
Temperature 
0.6 


~ 
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0- 
"5 
0 
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0.1 
0 
.....l 
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=5V 
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" IoL=30mA- 
- - 
16mA 


5mA 
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Ev 
(Qx) 


Vcc= 5V 
RL= 280Q 
tpHL 


Ta= 
25"C -- 
~ 
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/ 
/ 
/\. 


.•... 
tpLH 


Fig. 4 
Low Level Output 
Voltage 
vs. 
Low Level Output 
Current 
1.0 


~ 
0.5 
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Fig. 6 
Supply 
Current 
vs. 
Ambient 
Temperature 


3.0 


Vcc=17V 


101IcCH 
5V 


o-25 
0 
25 
50 
75 


Ambient 
temperature 
Ta 
eC) 


Fig. 8 
Rise Time, 
Fall Time 
vs. 


Load Resistance 


0.8 


Ta=25'C 
Vcc=5V 
Ev =50 Qx 


J/ 


V 
'- 


./ 


f-tr - 


<ii" 
0.7 
3 
;:; 
0.6 


~ 
0.5 


'"·3 
0.4 
2.,; 
0.3 
·3 


'" 
0.2 


Ul 
c;:: 
0.1 


Input~ 
t,=t,=O.OI)'5 
Z,,=50Q 
~ 


47Q 
Amp. 


o 
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Phototransistors 


PT360/PT360F 


• 
Features 


1. 
.p3.2mm compact type epoxy resin 
package 
2. 
Intermediate 
acceptance(68: 
TYP. 
±200) 
3. 
Lead pins space: 2.54mm 
4. 
Visible light cut-off type: PT360F 


• 
Applications 


1. 
VCRs, Video camera 
2. 
Floppy disk drives 
3. 
Optoelectronic 
switches 


® 


~ 
~~PT360/ 


~ 
PT360F 


<D 


<D Emitter 
® Collector 


z~ 
.". 


N 
0 


~~ 


c:::i 
,,,- 
...• 
, 
ci 
+'00 
M 


' .... '-" 
""Q. 


<D 
® 


Parameter 
Symbol 
Rating 
Unit 
Collector-emitter 
voltage 
VCEO 
35 
V 
Emitter-collector 
voltage 
VECO 
6 
V 
Collector 
current 
Ic 
20 
mA 
Collector 
power dissipation 
Pc 
50 
mW 
Operating 
temperature 
Topr 
-25-+85 
'C 
Storage 
temperature 
Tst• 
-25-+85 
'C 
"Soldering 
temperature 
Tso1 
260 
'C 
* 1 
For 5 seconds at the position of 2.6mm from the bottom face of resin 
package 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


"Collector 
current 
Ic 
VcE=5V,Ev=lOO~ (Ee=O.52mW!cm') 
75 
200 
420 
p.A 
Collector 
dark current 
IcEO 
VcE=20V, Ee=O 
- 
2 X 10-- 
10-7 
A 
"Collector·emittersaturationvoltage 
V CE(sat) 
Ic=0.5mA, 
Ee=lOmW/cm' 
- 
0.2 
0.4 
V 
Peak sensitivity 
I PT360 
- 
800 
- 
nm 


wavelength 
I PT360F 


Ap 
- 
860 
- 
nm 
Response time (Rise) 
tr 
VcE=20V, Ic=lmA 
- 
10 
40 
Response time (Fall) 
t, 
RL=lkO 
- 
8 
35 
p's 
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Fig. 1 
Collector Power Dissipation vs. 
Ambient Temperature 


60 


Fig. 2 
Collector Dark Current vs. 
Ambient Temperature 
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Fig. 3 
Relative Collector Current vs. 
Ambient Temperature 
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Fig. 5 
Collector Current vs. 
Collector-emitter Voltage 
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Fig. 9 
Collector-emitter 
Saturation 
Voltage 
vs. Irradiance 
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PT361/PT361F 


• 
Features 


1. 
eP3.2mm compact 
epoxy 
resin package 
2. 
High sensitivity 
(lc : MIN. O.lmA at Ev = 2Qx) 
3. 
Intermediate 
acceptance 
(1::.8: TYP. 
±20·) 
4. 
Lead pins space 
: 2.54mm 
5. 
Visible 
light cut-off 
type: 
PT361 F 


VCRs, Video '"Cameras 
Floppy 
disk drives 
Optoelectronic 
switches 


Compact Type Intermediate 
acceptance Phototransistor 


(Z) 


~~ 


<D 


<D Emitter 
(Z) Collector 


PT361! 
PT361F 


Parameter 
Symbol 
Rating 
Unit 
Collector-emitter 
voltage 
VCEO 
35 
V 
Emitter-collector 
voltage 
VECO 
6 
V 
Collector 
current 
Ic 
50 
mA 
Collector 
power dissipation 
Pc 
50 
mW 
Operating 
temperature 
Topr 
-25-+85 
·C 


Storage 
temperature 
Ts,g 
-25-+85 
"C 
*' Soldering 
temperature 
Tso' 
260 
·C 
* 1 
For 5 seconds at the position 
of 2_6mm from the bottom 
face of resin package 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
., Collector 
current 
Ic 
VCE=IOV,E,= 2ex (E,,=O.OlrnW 
fcrn') 
0.1 
0.2 
0.467 
mA 
Collector 
dark current 
IcEo 
VcE=10V, Ee=O 
- 
- 
10-- 
A 
., Collector·emitter saturation voltage 
VCE(Sat) Ic = 2.5mA, Ee= 1mW fern' 
- 
0.8 
1.0 
V 
Peak sensitivity 
I PT361 
- 
800 
- 
nm 


wavelength 
I PT361F 


Ap 
860 
- 
- 
nm 


Response time (Rise) 
t, 
VcE=2V, Ic=10mA 
- 
100 
400 
Response time (Fall) 
tr 
RL=IOOn 
- 
100 
400 
J.ls 


Collector Power Dissipation vs. 
Ambient Temperature 


60 


\\ \ 
'\ 
I 


Fig. 3 
Relative Collector Current vs. 
Ambient Temperature 
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Fig. 5 
Collector Current vs. 
Collector-emitter Voltage 
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Fig. 2 
Collector Dark Current vs. 
Ambient Temperature 
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Sensitivity Diagram 
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Fig. 9 
Collector-emitter Saturation 
Voltage vs. Irradiance 
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PT370/PT371/PT372 
Compact, Stem Type 
Phototransistor 


• 
Features 


1. 
¢3mm compact, resin stem type 
2. 
Acceptance 
PT370 £::,8: 
TYP. 
±4S' 


PT371 £::,8: 
TYP. 
±6S' 


PT372 £::,8: 
TYP. 
±70' 


3. 
Single 
phototransistor 
output: 
PT370/ 


PT371 
Darlington 
phototransistor 
output: PT372 


• 
Applications 


1. 
Floppy disk drives 
2. 
VCRs, 
3. 
Automatic 
stroboscopes 


4. 
Optoelectronic 
switches, 
optoelectronic 
counters 


, 
I 


Mark 
0.4 
I 
PT370: None 
PT371: Red 
PT372: Black 


Parameter 
Symbol 
Rating 
Unit 
Collector-emitter 
voltage 
VCEO 
35 
V 
Emitter-collector 
voltage 
VECO 
6 
V 


I PT370/PT371 
20 
Collectorcurrent I PT372 
Ic 
50 
mA 


Collector power dissipation 
Pc 
75 
mW 


Operating temperature 
Topr 
-25- 
+85 
'C 
Storage temperature 
Ts," 
-25-+85 
'C 
"Soldering 
temperature 
Tso1 
260 
'C 


PT370/PT371 


CD 


~~ 


PT372 


CD 


~~ 


CD Collector 
® Emitter 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


PT370 
*' 
100 
300 
900 


"Collector 
current 
PT371 
Ic 
Ev=100Qx, 
VcE=5V 
100 
- 
900 


J.1.A 


PT372 
(PT372: 
VcE=2V) 
3.0 
- 
23 
mA 


Collector 
dark 
PT370/PT371 
E.=O, 
VcE=20V 
- 
2.0 
100 
nA 
current 
PT372 
IcEO 


E.=O, 
VcE=10V 
- 
- 
1.0 
J.1.A 


Co llector 
-emi tter 
PT370/PT371 
·'E.=10rnW fern', Ie=0.5rnA 
- 
0.2 
0.4 


saturation 
voltage 
V CE(sat) 
·'E. = 1rnWlcrn' , Ie=2.5rnA 
V 
PT372 
- 
0.8 
1.0 


Peak 
sensitivity 
wavelength 
AP 
- 
- 
800 
- 
nm 


PT370/PT371 
Vee=20V, Ie=lrnA, RL=lkO 
- 
10 
40 
J.1.s 


Response 
time 
(Rise) 
PT372 
tr 
VeE=2V, Ie=10rnA, RL=1000 
- 
100 
400 
J.1.s 


PT370/PT371 
Vee=20V, Ie=lrnA, RL=lkO 
- 
8 
35 
J.1.s 


Response 
time 
(Fall) 
PT372 
t, 
VeE=2V, Ie=10rnA, RL=1000 
- 
100 
400 
J.1.s 


PT370 
- 
±45 
- 


Half 
intensity 
PT371 
/::,.8 
- 
- 
±65 
- 
deg. 
angle 


PT372 
- 
±70 
- 


Rank 
Collector 
current 
Ie 


PT370 
(;.LA) 
PT371 
(;.LA) 
PT372 
(mA) 


A 
100-216 
100-244 
3.0-9.66 


B 
170-320 
192-463 
7.14-23.0 


C 
252-533 
363-900 
- 


D 
419-900 
- 
- 


Fig. 1 
Collector Power Dissipation ys. 
Ambient Temperature 
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Fig. 2 
Collector Dark Current ys. 
Ambient Temperature 
(PT370/PT371) 
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Fig. 3 
Collector 
Dark Current 
vs. 
Ambient 
Temperature 
(PT372) 


10- , 


5 


~ 
10-' 
~ 
;) 


110-' 


5 


~ 
_ 10-7 
5 
5 
u 
.;: 10-' 


'" 
5 
'0•...10-' 
S 
5 


~ 
10-10 
3 
5 


10-'\ 
5 
-25 


VCE 


lOV 


/ 


Fig. 5 
Relative 
Collector 
Current 
vs. 
Ambient 
Temperature 
(PT372) 
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Fig. 7 
Collector 
Current 
vs. Irradiance 
(PT372) 
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Fig. 4 
Relative Collector Current vs. 
Ambient Temperature (PT370/PT371) 
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Collector 
Current 
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Collector 
Current 
vs. 
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Voltage 
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Fig. 9 
Collector Current ys. 
Collector-emitter Voltage (PT371) 
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Fig. 10 
Collector Current ys. 
Collector-emitter Voltage (PT372) 
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Fig. 12 
Response Time ys. Load Resistance 
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Collector-emitter Saturation 
Voltage YS. Irradiance (PT371) 
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Voltage YS. Irradiance (PT370) 
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Collector-emitter Saturation 
Voltage YS. Irradiance (PT372) 
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PT420F 


• 
Features 


1. 
Intermediate 
acceptance epoxy resin pack- 


age (/::;"8: TYP. 
±40·) 


2. 
Visible light cut-off type 


• 
Applications 


1. 
VCRs, cassette 
decks 
2. 
Optoelectronic 
switches, optoelectronic 
counters 


~~~ 8· 
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cD 
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CD Emitter 
® Collector 


Parameter 
Symbol 
Rating 
Unit 
Collector-emitter 
voltage 
VCEO 
35 
V 
Emitter-collector 
voltage 
VECO 
6 
V 
Collector 
current 
Ic 
20 
mA 
Collector 
power dissipation 
Pc 
75 
mW 
Operating 
temperature 
Topr 
-25-+85 
·C 


Storage 
temperature 
Ts," 
-40-+85 
·C 


"Soldering 
temperature 
Tso1 
260 
·C 
* 1 
For 3 seconds at the position of 2.5mm from the bottom face 
of resin package 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


"Collector 
current 
Ic 
VcE=5V, Ee=lmW/cm' 
0.4 
- 
1.2 
mA 
Collector 
dark current 
IcEo 
VcE=20V, Ee=O 
- 
10-' 
10-7 
A 
·'Collector·emitter saturation voltage 
VCE(sat) Ic=0.2mA, 
Ee=10mW/cm' 
- 
0.1 
0.4 
V 
Peak sensitivity 
wavelength 
Ap 
760 
860 
960 
nm 
Response time (Rise) 
tr 
- 
8 
15 
JiS 
VcE=2V, Ic=2mA, 
RL =1000 
Response time (Fall) 
t, 
- 
10 
20 
JiS 
Half intensity 
angle 
!::>.8 
- 
40 
50 
deg. 
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PT430/PT430F 


1. 
N arrow 
acceptance 
epoxy 
resin package 
(IJ.B : TYP. ± 13') 


2. 
Visible 
light cut-off 
type: 
PT430F 


• 
Applications 


1. 
VCRs, cassete 
tape recorders 


2. 
Optoelectronic 
switches, 
optoelectronic 
counters 
3. 
Automatic 
stroboscopes 


Narrow Acceptance 
Phototransistor 


,&! 
~ 
CD 
. - ® 


CD Emitter 


CZ> 
Collector 


Parameter 
Symbol 
Rating 
Unit 
Collector-emitter 
voltage 
VeEo 
35 
V 
Emitter-collector 
voltage 
VEeo 
6 
V 
Collector 
current 
Ie 
20 
mA 
Collector 
power dissipation 
Pe 
75 
mW 
Operating 
temperature 
Topr 
-25- 
+85 
'C 
Storage 
temperature 
Tstg 
-40- 
+85 
'C 


., Soldering 
temperature 
Tso1 
260 
'C 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


., Collector 
current 
I PT430 
VeE=5V 
0.4 
1.7 
6.0 
mA 


I PT430F 
Ie 
Ee=lmW/cm' 
0.25 
0.8 
3.0 
mA 


Collector 
dark current 
IeEo 
VeE=20V, Ee=O 
- 
10-' 
10-7 
A 


., Collector-emitter saturation voltage 
V CE(S8t) 
Ie=0.5mA, 
Ee=10mW/cm' 
- 
0_1 
0.4 
V 
Peak sensitivity 
I PT430 
- 
800 
- 
nm 


wavelengh 
I PT430F 


Ap 
- 
860 
- 
nm 
Response time (Rise) 
tr 
- 
3 
- 
f/-S 


Response time (Fall) 
tr 
VeE=2V. Ie=2mA. 
RL=100n 
- 
3.5 
- 
f/-S 


Fig. 2 
Collector Dark Current vs. 
Ambient Temperature 
10-6 
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Relative Collector Current vs. 
Ambient Temperature 
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Collector Current vs. 
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Collector Current vs. 
Collector-emitter Voltage (PT430F) 


3.0 
Ta =2S'C 


~ 
2.S 


-5 


oo 
2 
4 
6 
8 
10 
12 


Collector· emitter 
voltage 
V CE (V) 


Ta=2S'C 
/ 
\ 
\ 


\ 


1\ 
\ 
\ 


600 
800 
1000 


Wavelength 
A (nm) 


Output 
Inp~ 


/ \ 
Ta=2S'C 


\ 


/ 
\ 


, 


/ 
\ 
\ 


J/ 
\ 


I 


100 


SO 


Vi" 
20 
-3 


OJ 
.§ 
10 


OJw 
C00- 
w 
OJ 
0:: 


2 


V CE 
2V 


Ic 
2mA 
Ta=2S'C 


i 
t, 
h- 


'I 
~, 


-t.!,.-: 


/t, 


0.1 
0.2 
O.S 
2 


Load resistance 
RL (kil) 


-60' 
-70' 


-80' 


-90' 


---------------SHARP--------------- 
194 


Fig. 12 
Collector-emitter Saturation 
Voltage vs. Irradiance (PT430) 
Fig. 13 
Collector-emitter Saturation 
Voltage vs. Irradiance (PT430F) 
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Collector Current vs. 
IIluminace (Reference) 


(Test Condition) 
VcE=2V, Ta=25'C 
Light source : 
White fluorescent lamp 
Sharp FLR 40 SWIM 


(Note) 
Comparison between out· 
puts of transparent 
resin 
molded type phototransis· 
tor 
(PT 430) 
and 
visible 


light cut·off resin molded 
type (PT430F) 


Relative Output vs. Distance 
(Emitter: 
(GL430» 
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Il1uminance 
under fluorescent 
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(ex) 


PT431/PT431F 


1. 
N arrow 
acceptance 
epoxy 
resin package 


(I::. fJ 
: TYP. ±13') 
2. 
High sensitivity 
(PT431 
Ie: 
MIN. 2mA, 


PT431F Ie : MIN. 
1.3mA at Ee=O.lmW 
/ 


cm2) 


3. 
Visible 
light cut-off type: 
PT431 F 


• 
Applications 


1. 
Copiers, 
Printers, 
automatic 
vending 


machines 
2. 
VCRs, cassette 
decks 
3. 
Optoelectronic 
switches, 
optoelectronic 


counters 


Narrow 
Acceptance. 
High 
Sensitivity Phototransistor 
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Parameter 
Symbol 
Rating 
Unit 


Collector-emitter 
voltage 
VCEO 
35 
V 


Emitter-collector 
voltage 
VEeo 
6 
V 
Collector 
current 
Ie 
50 
mA 


Collector 
power dissipation 
Pc 
75 
mW 
Operating 
temperature 
Topr 
-25-+85 
'c 


Storage 
temperature 
Tstg 
-40- 
+85 
'C 


·'Soldering 
temperature 
Tso1 
260 
'C 


* 1 
For 3 seconds at the position of 2.5mm from the bottom face 
of resin package 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


I PT431 
VeE=2V 
2 
- 
- 
mA 
·'Collector 
current 
I PT431 F 
Ie 
Ee=O.lmW/cm' 
1.3 
8.0 
45 
mA 


Collector 
dark current 
IeEO 
VeE=10V, Ee=O 
- 
- 
10-6 
A 


·'Collector·emitter saturation voltage 
V CE(sat) 
Ie = 2.5mA, Ee= 1mW/ cm' 
- 
- 
1.0 
V 


Peak sensitivity 
I PT431 
- 
800 
- 
nm 


wavelength 
I PT431F 
Ap 
- 
860 
- 
nm 
Response time (Rise) 
tr 
- 
80 
- 
JiS 


Response time (Fall) 
t, 
VeE=2V, Ie = lOrnA, RL=1000 
- 
70 
- 
JiS 


Fig. 1 
Collector Power Dissipation vs. 
Ambient Temperature 
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Collector Dark Current vs. 
Ambient Temperature 
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Fig. 3 
Relative Collector Current vs. 
Ambient Temperature 
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Fig. 4 
Collector Current vs. Irradiance 
(PT431) 
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Fig. 6 
Collector Current vs. 
Collector-emitter Voltage (PT431) 
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Fig. 14 
Relative Output vs. Distance 
(Emitter: 
GL430) 
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PT480/PT480F 


• 
Features 


1. 
Epoxy resin package 
2. 
Narrow 
acceptance 
(b.,fJ 
: TYP. ±13") 
3. 
Visible light cut-off type: 
PT 480F 


• 
Applications 


1. 
VCRs, cassette tape recorders 
2. 
Floppy disk drives 
3. 
Optoelectronic 
switches 
4. 
Automatic 
stroboscopes 


Narrow acceptance 
Phototransistor 


Detector center 
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CD Emitter 


(2) Collector 


PT480 
PT480F 


lIE Epoxy resin 
Transparent resin 
Visible light cut-off 
resin 
(black) 


Parameter 
Symbol 
Rating 
Unit 
Collector·emitter 
voltage 
VeEo 
35 
V 


Emitter·collector 
voltage 
VEeo 
6 
V 
Collector 
current 
Ie 
20 
mA 
Collector 
power dissipation 
Pe 
75 
mW 
Operating 
temperature 
Topr 
-25-+85 
"C 
Storage 
temperature 
Ts,. 
-40-+85 
"C 


"'Soldering 
temperature 
Tso1 
260 
·C 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


"Collector 
IPT480 
Ie 
VeE=5V 
0.4 
1.7 
6.0 
mA 
current 
IPT480F 
Ee=lmW/cm' 
0.25 
0.8 
3.0 
mA 
Collector 
dark current 
IeEo 
VeE=20V, Ee=O 
- 
10-' 
10-7 
A 


*2Collector-emitter 
saturation 
V CE(S8t) 
Ie=0.5mA, 
Ee=10mW/cm' 
- 
0.1 
0.4 
V 
voltage 
Peaksensitivity IPT480 
- 
800 
- 
mm 


wavelength 
IPT480F 
Ap 
- 
860 
- 
nm 
Response time (Rise) 
tr 
VeE=2V, Ie=2mA 
- 
3 
- 
J-lS 
Response time (Fall) 
t, 
RL=100n 
- 
3.5 
- 
J-lS 
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Fig. 1 
Collector Power Dissipation vs. 
Ambient Temperature 
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Fig. 3 
Relative Collector Current vs. 
Ambient Temperature 
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Collector Dark Current vs. 
Ambient Temperature 
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Fig. 4 
Collector Current vs. 
Irradiance (PT480) 
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Fig. 6 
Collector Current vs. 
Collector-emitter Voltage (PT480) 
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Fig. 13 
Relative Output vs. 
Distance (Emitter: 
GL480) 
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PT481/PT 481F / 
PT483F1 


Narrow Acceptance 
High Sensitivity 


Phototransistor 


• 
Features 


1. 
Epoxy resin package 


2. 
Narrow 
acceptance 
(1::18: TYP. 
±13") 
3. 
High sensitivity 
(Ic: MIN. 1.5mA at Ee=O.lmW/cm2): 


PT481 /PT 483F 1 


(Ic: MIN. O.9mA at Ee=O.lmW/cm2); 


PT481F 


4. 
Visible light cut-off type: 


PT481 F/PT 483F1 


5. 
Long lead pin type: PT483F1 


• 
Applications 


1. 
VCRs, cassette 
tape recorders 


2. 
Floppy disk drives 


3. 
Optoelectronic 
switches 


4. 
Automatic 
stroboscopes 


Parameter 
Symbol 
Rating 
Unit 
Collector·emitter voltage 
VCEO 
35 
V 


Emitter·collector voltage 
VECO 
6 
V 


Collector 
current 
Ic 
50 
mA 
Collectorpowerdissipation 
Pc 
75 
mW 
Operating 
temperature 
Topr 
-25- +85 
·C 
Storage 
temperature 
Tstg 
-40- +85 
·C 


"'Soldering 
temperature 
Tso1 
260 
"C 


* 1 
For 5 seconds at the position of 1.4mm from the 
bottom 
face of resin package 


• 
Outline 
Dimensions 


PT481/PT481F 


2·CO.5 


Detector center 
1.15 
0.75 


Epoxy 
resin- 


2·0.45 
2-0.4 
2-0.8 


~ 


~~ 


"Epoxy resin 
CD 


Light blue transparent resin 
Visible light cut·off resin (black) 


CD Emitter 
~ Collector 


~~ 
2.8 


CD 
~ 


2-0.45 
2-0.8 


CD Emitter 
~ Collector 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


PT481 
1.5 
10 
25 
mA 
.,Collector 
PT481F 
Ic 
VcE=2V 
0.9 
- 
27 
mA 
current 
Ee=O.lmW/cm' 
PT483F1 
1.5 
- 
4.0 
mA 
Collector 
dark current 
IcEo 
VcE=10V, Ee=O 
- 
- 
10-- 
A 
·'Collector·emitter saturation voltage 
V CE(sat) 


Ic-1.5mA 
(PT481: 
Ic-2.5mA) 
- 
0.7 
1.0 
V 
Ee-lmW/cm2 


Peak emission 
PT481 
- 
800 
- 
nm 
wavelength 
PT481F/PT483F1 


Ap 
- 
860 
- 
nm 
Response time (Rise) 
t, 
VcE=2V, Ic=10mA 
- 
80 
- 
/lS 


Response time (Fall) 
t, 
RL =1000 
- 
70 
- 
/lS 


Fig. 1 
Collector Power Dissipation vs. 
Ambient Temperature 
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Fig. 5 
Collector Current vs. 
Irradiance (PT481F/PT483F1) 
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PT491/PT491F 
PT493/PT493F 


Intermediate Acceptance HighSensi- 
tivity Phototransistor 


• 
Features 


1. 
Epoxy resin package 
2. 
Compact 
3. 
Intermediate 
acceptance (6.8: TYP. ±40') 
4. 
Long lead pin type: 
PT493/PT493F 
5. 
Visible 
light 
cut-off 
type 
: 
PT491F/ 


PT493F 


• 
Applications 


1. 
VCRs 


2. 
Optoelectronic 
switches 


Parameter 
Symbol 
Rating 
Unit 
Collector-emitter voltage 
VCEO 
35 
V 
Emitter-collector voltage 
VECO 
6 
V 
Collector 
current 
Ic 
50 
mA 


Collectorpowerdissipation 
Pc 
75 
mW 
Operating 
temperature 
Topr 
-25-+85 
·C 
Storage 
temperature 
Tstg 
-40-+85 
·C 


"Soldering 
temperature 
Tsol 
260 
·C 
* 1 
For 3 seconds at the position of 1.4mm from the 
surface 
of resin edge 


Gl~: 


~N 


1.15 


.Note~ 


2-0.45 
2-0.8 


CD Emitter 
@Collector 


1.15 
HO.75 
'Notem-i-· 
~III 
~i 
1f 


o 
II 2-0.4 
~0.45 


~ 
2-0.8 


CD~:~~.W~, 
CD Emitter 


2.8 
@ Collector 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


·'Collector 
current 
I 
PT491/PT493 
VeE=2V 
0.3 
0.6 
1.3 
mA 
I 
PT491F/PT493F 
Ie 
Ev=2Qx 
0.2 
0.4 
0.8 
mA 


Collector 
dark current 
ICED 
VeE=10V, E.=O 
- 
- 
10-6 
A 


.2 
Ie=0.8mA, 
Collector· emitter 
saturation 
voltage 
V CE(sat) 
E.=lmW/cm' 
- 
- 
1.0 
V 


Peak sensitivity 
I 
PT491/PT493 
- 
800 
- 
nm 


wavelength 
I 
PT491F/PT493F 
Ap 
- 
860 
- 
r'lm 
Response time (Rise) 
tr 
VeE=2V, Ie=5mA 
- 
80 
400 
J.Ls 


Response time (Fall) 
tr 
RL =1000 
- 
70 
350 
J.Ls 


Half intensity 
angle 
60 
- 
±40 
- 
deg. 


\.\\ 


1\\\. 


\. 


Fig. 2 
Collector Dark Current vs. 
Ambient Temperature 
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Collector-emitter Saturation 
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PT501/PT510 


TO-1 8 Type Narrow 
Acceptance Phototransistor 


• 
Features 


1. 
N arrow 
acceptance 
(t:.8 : TYP. 
±6') 
2. 
TO-18 type standard 
package 
3. 
With base terminal: 
PT510 


• 
Applications 


1. 
Optoelectronic 
switches, 
optoelectronic 
counters 
2. 
Smoke 
detectors 


3. 
Infrared 
applied 
systems 


x« 
" 
PT501 
~ 
~ 
SHARP 


~ 
~~ 


~ 


~ 
~~ 
Q) 
~~M 
®¢2.5 


® 
. 
® 


CD 
® 


CD CollectorCCase) 
~ 
Base 


® Emitter 


Parameter 
Svmbol 
PT501 
PT510 
Unit 
Collector-emitter 
voltaQ:e 
VCEO 
45 
35 
V 
Emitter-collector 
voltage 
VECO 
6 
6 
V 


Collector-base 
voltage 
Vcao 
- 
35 
V 


Emitter-base 
voltaQ:e 
VEao 
- 
6 
V 


Collector 
power dissipation 
Pc 
75 
75 
mW 


Operating 
temperature 
Tonr 
-25- 
+125 
-25-+125 
"C 
Storage 
temperature 
Tst< 
-55- 
+ 150 
-55-+150 
'c 
*'SolderinQ: temperature 
Tso1 
260 
260 
'C 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


"Collector 
current 
Ic 
VcE=5V, Ee=10mW/cm' 
2.5 
PT501 
10 
- 
mA 
PT510 
20 


Collector 
dark current 
IcEO 
VcE-30V, 
Ee-O 
- 
2X 10--' 
10 
7 
A 
"Collector-emittersaturationvoltal!e 
V CE sat 
Ic=lmA, 
Ee=10mW/cm' 
- 
0.2 
- 
V 


Peak sensitivity wavelength 
Ao 
- 
800 
- 
nm 


Response time (Rise) 
tr 
PT501 
10 
- 
- 
Jis 
VcE=2V, Ic=2mA, 
PT510 
2 


Response time (Fall) 
t, 
RL = 1000 (PT50 1 : 1kO) 
PT501 
10 
- 
- 
Jis 
PT510 
3 
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*2 
Classification Table of 
Collector Current (Ie) 


Model No. 
Ic (mA) 


PT501A 
20-80 


PT501B 
10-25 


PT501C 
2.5-15 


at VcE=5V, 
E.=10mW/cm', 
Ta=25"C 


Fig, 1 
Collector Power Dissipation vs. 
Ambient Temperature 
100 


Fig. 2 
Collector Dark Current vs. 
Ambient Temperature 
10-' Vo: 30V 
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Fig. 4 
Collector Current vs. 
Irradiance (PT50 1) 
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Collector Current ys. 
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Response Time ys. Base Resistance 
(PT510) 
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PT550/PT550F 


1. 
High sensitivity 


( PT550 
Ic: 
MIN. 3mA at Ee=O.lmW/cm' ) 


PT550F Ic : MIN. 3mA at Ee=ImW/cm' 


2. 
Narrow 
acceptance: 
PT550 
(D.8.: TYP. ±6°) 
Wide acceptance: 
PT550F 
(D.8 : TYP. ±500) 
3. 
TO-I8 type standard 
package 


• 
Applications 


1. 
Optoelectronic 
switches, 
optoelectronic 
counters 
2. 
Smoke detectors 
3. 
Infrared 
applied systems 


TO-1 8 Type Phototransistor 
with Base Terminal 


xi 
Ln 
PT550 


c.O 
...;. 
SHARP 


¢0.45~tCD 


®¢2.5 


CD 


®® 


CD Collector( 
Case) 


® Base 
Q) Emitter 


Parameter 
Symbol 
Rating 
Unit 
Collector-emitter 
voltao-e 
VCEO 
35 
V 


Collector-base 
voltalle 
VCBO 
35 
V 
Emitter-base 
voltal<e 
VEBO 
6 
V 
Collector 
current 
Ic 
100 
mA 
Collector 
power dissination 
Pc 
150 
mW 
Qoeratinl< temperature 
Toor 
-25- 
+125 
°C 
Storage 
temperature 
Tsu 
-55- 
+150 
-c 
·'Solderinl< temoerature 
TS01 
260 
°C 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
PT550 
PT550F 


·'Collector 
current 
Ic 
VcE-5V 
VcE-5V 
3 
20 
- 
mA 
Ee=O.lmW/ern' 
Ee=lmW/ern' 


Collector 
dark current 
IcEo 
VcE-I0V, 
Ee-O, 
Ia-O 
- 
10-7 
10-6 
A 
Collecter-emitter 
saturation 
V CE(sat) 
Ic=lmA 
Ic=lmA 
- 
1.0 
V 
voltage 
Ee=O.lmW/ern' 
Ee= ImW Iern' 
- 


Peak sensitivity 
wavelength 
.to 
- 
800 
- 
nm 
Response time (Rise) 
tr 
Vcc=15V, 
RL=lkO 


- 
350 
- 
flS 


Resoonse time lFall) 
t, 
- 
300 
- 
/1S 


Fig. 1 
Collector Power Dissipation vs. 
Ambient Temperature 
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Relative Collector Current vs. 
Ambient Temperature 
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Collector Dark Current vs. 
Ambient Temperature 
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Collector Current vs. 
Irradiance (PT550) 
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Fig. 6 
Collector Current vs. 
Collector-emitter Voltage (PT550) 
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Collector Current vs. 
Collector-emitter Voltage (PT550F) 
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Sensitivity Diagram (PT550) 
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Sensitivity Diagram (PT550F) 
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Collector-emitter Saturation 
Voltage YS. Irradiance (PT550) 
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Collector-emitter Saturation 
Voltage YS. Irradiance (PT550F) 
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PT4800/PT4800F/PT4810 
PT4810F/PT4850F 


• 
Features 


1. 
Thin type package 
(Thickness: 1.5mm) 
2. 
Visible light cut-off type: 


PT4800F/PT4810F/PT4850F 


3. 
Single photo transistor 
output: 


PT4800/PT4800F/PT4850F 
Darlington phototransistor 
output: 
PT4810/PT4810F 


• 
Applications 


1. 
VCRs 
2. 
Floppy disk drives 


PT4800/F 
PT4850F 


PT4810F 
Mark(blue) 
PT4850F 
I 


Mark(black) 
1 


PT4810/F 


® 


~~~ 


CD Emitter 
® Collector 
CD 


---- 
'Epoxy resin 


PT4800 
Transparent resin 


PT4810 
Transparent blue resin 
F type 
Visible light cut-off resin(black) 


Parameter 
Symbol 
Rating 
Unit 
Collector-emitter 
voltage 
VCEO 
35 
V 


Emitter-collector 
voltage 
VECO 
6 
V 
I PT4800/PT4800F/PT4850F 
Ic 


20 


Collector 
current 
I PT4810/PT4810F 
50 
mA 


Collector 
power dissipation 
Pc 
75 
mW 


Operating 
temperature 
Topr 
-25-+85 
·C 


Storage 
temperature 
Tstg 
-40-+85 
·C 


"Soldering 
temperature 
Tso1 
260 
·C 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


PT4800 


E.=lmW/cm' 
0.12 
0.4 
1.0 
mA 


PT4800F 
0.08 
0.25 
0.75 
mA 


"Collector 
current 
PT4850F 
Ic 


VcE=5V 
0.12 
- 
0.56 
mA 


PT4810 
E.=O.lmW/cm' 
0.45 
- 
7.0 
mA 


PT4810F 
VcE=2V 
0.27 
- 
6.0 
mA 


PT4800/PT4800F 


E.=O, 
VcE=20V 
0.1 
J1A 
- 
- 


Collector 
dark 
current 
PT4850F 
IcEO 


PT4810/PT4810F 
E.=O, 
VcE=10V 
- 
- 
1.0 
J1A 


PT4800/PT4800F 
E.=10mW/cm' 
0.4 
V 
- 
- 


.,Collector-emitter 
saturation 
PT4850F 
VCE 
Ic=0.5mA 


voltage 


PT4810/PT4810F 


(sat) 
E.=lmW/cm' 
- 
- 
1.0 
V 


Ic=2.5mA 


Collector-emitter 
breakdown 
voltage 
BVcEo 


Ic=O.1mA 
35 
- 
- 
V 
E.=O 


Emitter-collector 
breakdown 
voltage 
BV ECO 


IE=O.OlmA 
6 
- 
- 
V 
E.=O 


PT4800 
- 
800 
- 
nm 


PT4800F 
- 
860 
- 
nm 


Peak 
sensitivity 
PT4850F 
AP 
- 
860 
- 
nm 
wavelength 
PT4810 
- 
800 
- 
nm 


PT4810F 
- 
860 
- 
nm 


PT4800/PT4800F 
VcE=2V, 
Ic=2mA 
3.0 
- 
- 
J1S 
PT4850F 
RL=1000 


Response 
time 
(Rise) 
tr 
VcE=2V 


PT4810/PT4810F 
Ic= 
10mA 
- 
80 
400 
J1s 


RL =1000 


PT4800/PT4800F 
VcE=2V, 
Ic=2mA 
3.5 
- 
- 
J1s 
PT4850F 
RL =1000 


Response 
time 
(Fall) 
tr 
VcE=2V 


PT4810/PT4810F 
Ic=10mA 
- 
70 
350 
J1S 


RL=1000 


Half 
intensity 
angle 
/::,.8 
- 
±35 
- 
deg. 


Fig. 1 
Collector Power Dissipation vs. 
Ambient Temperature 
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Fig. 3 
Collector Dark Current vs. 
Ambient Temperature 
(PT481 O/PT 481 OF) 
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Fig. 5 
Relative Collector Current vs. 
Ambient Temperature 
(PT481 O/PT 481 OF) 


175 
VcE=2V 
Ee=O.lmW/em' 


~ 
150 


$ 
10-' 
5 


3 
10-6 
...::: 
5 


C 
10-7 
OJ•... 
5 
•... 
::l 
() 
10-' 
-;: 
5 
'" 
"0 
10-9 
•... 
E 
5 
u~ 10-10 
"0 
5 
u 


c 
OJ 
i:: 
B 
125 
•... 
o 
t>~o 
100 
u 


OJ.:: 


'CO 
~ 


\\ 


1\\, 
\ 


Fig. 2 
Collector Dark Current vs. 
Ambient Temperature 
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Response Time vs. Load Resistance 
(PT4800/PT4800F/PT4850F) 
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Fig. 15 
Response Time vs. Load Resistance 
(PT481 O/PT4810F) 
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Collector-emitter Saturation 
Voltage vs. Irradiance 
(PT4800) 
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Relative Output vs. Distance 
(PT4800F) 
(Emitter: GL4800) 
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Fig. 18 
Collector-emitter Saturation 
Voltage vs. Irradiance 
(PT4800F/PT4850F) 
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Fig. 22 
Relative Output vs. Distance 
(PT481 OF) (Emitter: GL4800) 
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Photocouplers/Photothyristor 
Couplers 
/Phototriac 
Couplers 


PC1 00/PC1 01 


1. 
Long 
creepage 
distance 
type 
(Creepage 


distance: 
8mm or more)·l 
2. 
Internal 
insulation 
distance: 
2mm or more 
3. 
VDE approved 
No. 53181 and UL recog- 


nized file No. E64380 
4. 
High isolation 
voltage 
between 
input and 
output 
(Visa: 5,000Vrms) 
5. 
Dual-in-line 
package 
* 1 
Allows 
pin-to-pin 
distance 
minus 
PWB 
land 
space to be 8mm or more. 


• 
Applications 


1. 
Switching 
power 
supplies 
2. 
Home 
appliances 
and OA equipment 
for 


export 
to Europe 


• 
VDE Approval Specification 
(VDE 0883/6.80) 


1. 
Environmental 
test class 55/125/21 


2. 
Isolation 
voltage 
5,000V AC for 1 minute 
3. 
Isolation 
group: C group 
4. 
Tracking 
resistance 
group: 
I (KB100/ A) 
5. 
Reference 
voltage: 
660V AC!800V 
DC 
6. 
Clearance-creepage 
distance: 
10.5mm 


(MIN.) 
7. 
Internal 
insulation 
distance: 
2.0mm (MIN.) 
8. 
(Conformance 
standard 
of Equipment) 


DIN 57 700 Part 
l/VDE 
0700 Part 
1/2.81 
DIN IEC 601 Part 
1/VDE0705 
Part 
1/5.82 


DIN 57 804/VDE 
0804/1.83 


DIN IEC 435/VDE 
0805 (Plan) Nov. 84 


DIN IEC 380/VDE 
0806/8.81 


DIN IEC 65/VDE 
0860/8.81 


VDE Approved, Long Creepage 
Distance Type Photocoupler &> 


• 
Outline 
Dimensions 
(Unit: 
mm) 


Internal 
connection 
lIE 


diagram 


<D NC 
(J) Anode 
@ Emitter 


(g) Collector 
® Cathode 
@ Base 


k· 
f PCIOI' 
~ 
PCIOI 
The mar mg 0 
IS 
SHARP 
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Parameter 
Symbol 
Rating 
Unit 


Forward 
current 
h 
50 
mA 


"Peak 
forward 
current 
hM 
1 
A 
Input 


Reverse 
voltage 
VR 
6 
V 


Power 
dissipation 
P 
70 
mW 


Collector-emitter 
voltage 
VCEO 
35 
V 


Emitter-collector 
voltage 
V ECO 
6 
V 


"Collector-base 
voltage 
V CBO 
35 
V 
Output 
"Emitter-base 
voltage 
VEBO 
6 
V 


Collector 
current 
Ic 
50 
mA 


C~llector 
power 
dissipation 
Pc 
150 
mW 


Total 
power 
dissipation 
PlOt 
200 
mW 


"Isolation 
voltage 
VIsO 
5,000 
Vrms 


Operating 
temperature 
Topr 
-30-+100 
T 


Storage 
temperature 
Ts," 
-55-+125 
'C 


*'Soldering 
temperature 
Tso1 
260 
'C 


* 2 
Pulse 
width~ 
100,us, Duty 
ratio 
=0.001 


* 3 
Applies 
only 
to PCI00. 
*4 
RH=40-60%, 
AC for 
1 minute 
* 5 
For 
10 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
IF=10mA 
- 
1.2 
1.4 
V 


Peak 
forward 
voltage 
VFM 
hM=0.5A 
- 
- 
3.0 
V 
Input 


Reverse 
current 
IR 
VR=4V 
- 
- 
10 
,uA 


Terminal 
capacitance 
Ct 
V=O, 
f=lkHz 
- 
30 
250 
pF 


Output 
Collector 
dark 
current 
IcEo 
VcE=20V, 
IF=O, 
"RBE=OO 
- 
- 
10-7 
A 


Current 
transfer 
ratio 
CTR 
IF=10mA, 
VcE=5V, 
*'RBE=OO 
25 
60 
180 
% 
Collector·emittersaturation voltage 
V CE(sat) 
h=20mA, 
Ic=lmA, 
"RBE=OO 
- 
0.1 
0.3 
V 


Transfer 
Isolation 
resistance 
RISO 
DC500V, 
RH=40-60% 
5xI01o 
1012 
- 
n 


charac· 
Floating 
capacitance 
C, 
V=O, 
f=lMHz 
- 
0.6 
1.0 
pF 
teristics 
Cut-off 
frequency 
fc 
VCE=5V,lc=2mA, RL=1000, "R,,=oo 
- 
40 
- 
kHz 


Response 
time 
(Rise) 
tr 
VcE=2V, 
Ic=2mA 
- 
6 
23 
,us 


Response 
time 
(Fall) 
t, 
RL=100n, 
*'RBE=OO 
- 
8 
27 
,us 


Fig. 1 
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Peak Forward Current ys. 
Duty Ratio 
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Current Transfer Ratio ys. 
Forward Current 
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Fig. 2 
Collector Power Dissipation ys. 
Ambient Temperature 
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Collector Current ys. 
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Relative Current Transfer Ratio vs. 
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Collector-emitter Saturation Voltage 
vs. Ambient Temperature 


0.20 


IF=20mA 
Ic=lmA 
RBE = 00 


v VV 


.,/ 


.,/ v 


--- 
- 


;;::::. 
- 


I-~ 


'"b<l 
l'l 
'0> 
0.15 
c 
oE 
'"•... 
= 


"" 
Vl 
0.10 
•... 
~·6 
"'~ 
.:..:>0.05 
0- 
~ 
= 
:::: 
w- 
o 
u 
u:> 


0.2 


0.1 


0.01 


- 
~ 
Vc,=5V 
Ic=2mA 
RB,=oo 


f;;;: 
Ta=25"C 


'No.1 III 
" 
~RI= 10kO 
~lkO 
1000 


i 
\ 
\ 
I 


~ 


- 
-1\ 


I 
I 
lL 
- 
- 


- 
- 
II 


Fig. 12 
Collector-emitter Saturation 
Voltage V5. Forward Current 


Ta 


=25"C 


..: 
..: 
..: 
..: 


E 
E - 
~- 
E 
OJ') 
OJ') 
0 
II..:i 


------------------SHARP------------------ 
232 


PC11 O/PC111 
PC11 2/PC11 3 


VDE Approved, Long Creepage 
Distance Type Photocoupler 
~ 


• 
Features 


1. 
Long 
creepage 
distance 
type 
(Creepage 


distance: 
8mm or more)·l 
2. 
Internal 
insulation 
distance: 
0.5mm 
or 
more 


3. 
VDE approved 
No. 53182 and UL 
recog- 
nized file No. E64380 
4. 
High collector-emitter 
voltage 
(VCEO: 70V): PC112/PC113 


5. 
High isolation 
voltage 
between 
input and 
output (Visa: 5,000Vrms) 
6. 
Dual-in-line package 
* 1 
Allows 
pin·to-pin 
distance 
minus 
PWB 
land 


space to be 8mm or more. 


• 
Applications 


1. 
Switching 
power supplies 


2. 
Home 
appliances 
and OA equipment 
for 
export 
to Europe 


3. 
System appliances, 
measuring 
instruments 


• 
VOE Approval 
Specification 
(VOE 0883/6.80) 


1. 
Environmental 
test class 55/125/21 


2. 
Isolation 
voltage 
5,000V AC for 1 minute 


3. 
Isolation 
group: C group 


4. 
Tracking 
resistance 
group: I (KB100/ A) 
5. 
Reference 
voltage: 
500V AC/600V DC 
6. 
Clearance 
creepage 
distance: 
8.0mm 
(MIN.) 


7. 
Internal 
insulation 
distance: 0.5mm (MIN.) 
8. 
(Conformance 
standard 
of 
Equipment) 
DIN IEC601 Part 
1/VDE0750 Part 
1/5.82 


DIN57 804/VDE0804/1.83 
DIN IEC435/ 


VDE0805 (Plan) Nov. 84 DIN IEC380/ 
VDE0806/8.81 DIN IEC65/VDE0860 


The printed 
markings 
of Models 


PCltl, 
PC112, 
PCI13 
are 


PCllt, 
PC112, 
PClt3 


Internal· 
connection 
diagram'~m 
CD 
~ 
(J) 


CD Anode 
® Emitter 


~Cathode 
®Collector 


(J)NC 
®Base 


SHARP, 
SHARP, 
$HARP 
~ 
~ 
~ 


respectively. 


I( PClII, 
PC1l3 have no base terminals. 


Parameter 
Symbol 
RatinS!: 
Unit 
Forward 
current 
IF 
50 
mA 


Input 
"Peak 
forward 
current 
IeM 
1 
A 
Reverse 
VoltaS!:e 
VR 
6 
V 
Power 
dissipation 
P 
70 
mW 


Collector·emitter 
PCIIO/PCIII 
VCEO 
35 
V 
voltage 
PCI12/PClI3 
70 
Emitter-collector 
voltaS!:e 
V ECO 
6 
V 


·'Collector·base 
PCI10 


V CBO 
35 
V 
Output 
voltage 
PCll2 
70 


·'Emitter·base 
voltal(e 
PCllO/PC1l2 
VEBO 
6 
V 


Collector 
current 
Ic 
50 
mA 


Collector 
power 
PCllO 
PClll 
Pc 
150 
mW 
dissipation 
PC112/PC1l3 
160 


Total 
power 
PCll O/PClll 


PlOt 


170 
mW 
dissipation 
PC1l2/PC1l3 
200 


"Isolation 
voltaQ:e 
V'so 
5,000 
Vrms 


Operating 
temperature 
Too, 
-30-+100 
·C 


StoraS!:e temperature 
Tst< 
-55-+125 
·C 


"SolderinQ: 
temperature 
T,nl 
260 
"C 
* 2 
Pulse 
width;;;; I00.us, 
Duty 
ratio=O.OOI 
* 3 
Applies 
only 
to PCll 
0, PCIl2. 
* 4 
RH =40-60%, 
AC for 
1 minute 
* 5 
For 
10 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltaQ:e 
VF 
IF=20mA 
- 
1.2 
1.4 
V 


Input 
Reverse 
current 
r. 
VR=4V 
- 
- 
10 
.uA 
Terminal 
capacitance 
Ct 
V=O, 
f=lkHz 
- 
30 
250 
pF 


Output 
Collector 
dark 
current 
ICED 
VcE=20V, 
1.=0, 
.6RBE=OO 
- 
- 
10-7 
A 


"Current 
PCIIO/PCIII 
CTR 
IF=5mA, 
VcE=5V, 
.6RBE=OO 
50 
100 
400 


% 
transfer ratio 
PC1l2/PC1l3 
h=10mA, 
VcE=5V, 
"RBE=oo 
40 
- 
320 


Collector·emitter 
saturationvoltage 
V CE 
S8t 
Ir-20mA, 
Ic=lmA, 
"RBE=OO 
- 
0.1 
0.2 
V 


Isolation 
resistance 
R,so 
DC500V, 
RH=40-60% 
5 x 1010 
lxl0" 
- 
n 


Transfer 
Floating 
capacitance 
C, 
V=O, 
f=lMHz 
- 
0.6 
1.0 
pF 
charac· 
Cut·off 
fre~uency 
fc 
Vn-5V, 
Ic-2mA, R,-1000, "R,,-oo 
80 
kHz 
teristics 
- 
- 


Response 
PCllO/PClll 
- 
4 
18 
time (Rise) 
PC1l2/PC1l3 
t, 
VcE=2V, 
Ic=2mA 
- 
4 
15 
.uS 


Response 
PCllO/PClll 
RL=100n, 
.6RBE=OO 
- 
3 
18 


time (Fall) 
PC1l2/PC1l3 
t, 
- 
3 
15 
.uS 


* 6 
Applies 
only 
to PCl1 
0, PCIl2. 
* 7 
Classifcation 
table 
of current 
transfer 
ratio 
is shown 
below. 


PCllO/PCl11 


Model 
No. 


PCllDA/PCl11A 
PCllOB/PCl11B 
PCllOAB/PClllAB 


PCllO/PClll 


CTR 
(%) 


50-125 
100-250 
50-250 
50-400 


PC112/PC113 


Model 
No. 


PCI12A/PCI13A 
PC1l2B/PC1l3B 


PC1l2AB/PC1l3AB 
PC1l2/PC1l3 


CTR(%) 


40-120 
80-200 
40-200 
40-320 


Fig. 1 
Forward Current ys. 
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Fig. 3 
Peak Forward Current ys. 
Duty Ratio 
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Fig. 5 
Current Transfer Ratio ys. 
Forward Current (PCII 
0, PCIII 
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Fig. 2 
Collector Power Dissipation ys. 
Ambient Temperature 
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Fig. 6 
Current Transfer Ratio ys. 
Forward Current (PC1l2, 
PC1l3l*) 
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Fig. 7 
Collector Current vs. Collector- 
emitter Voltage (PClIo, 
PCIll) 
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Fig. 9 
Relative Current Transfer Ratio vs. 
Ambient Temperature (PCll 0, PClII) 
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Fig. 11 
Collector-emitter Saturation 
Voltage vs. Ambient Temperature 
(PCllo, 
PClll) 
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Fig. 8 
Collector Current vs. Collector- 
emitter Voltage (PC1l2, 
PC1l3) 
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Fig. 10 
Relative Current Transfer Ratio vs. 
Ambient Temperature(PCI12,PCI13) 
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Fig. 12 
Collector-emitter Saturation 
Voltage vs. Ambient Temperature 
(PC1l2, 
PC1l3) 
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Collector Dark Current ys. 
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Fig. 15 
Response Time ys. 
Load Resistance (PC110, PCll1) 


500 


200 
100 


--;;; 
50 
3 
'" 
20 


·5 
10 


'" 
if> 
5 
g 
0. 


if> 
'"~ 


0.2 


0.1 


0.01 
Ql 
10 


Load resistance 
RL (kill 


- -10% 


-·90% 


Fig. 14 
Collector Dark Current ys. 
Ambient Temperature(PCl12, 
PCl13) 
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Fig. 16 
Response Time ys. 
Load Resistance (PCl12, 
PCl13) 
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Fig. 17 
Frequency Response 
(PClIO, 
PClll) 
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Fig. 19 
Collector-emitter Satu ration 
Voltage ys. Forward Current 
(PCIIO, 
PClll) 
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Fig. 18 
Frequency Response 
(PC1l2, 
PCl13) 
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Fig. 20 
Collector-emitter Saturation 
Voltage Ys. Forward Current 
(PCl12, 
PCl13) 


6 


c: 
S 
.S~ 
•... 
" 
4 
~- 
"'> 
•... ~ 
~ 
3 
.§ -~ 
<IJ 
U 
.:.> 


E<IJ 
2 
U'"' 
<IJ 
'"-~ 
00 
u> 


Ta =2S"C 


-< 
-< 
-< 
-< 
-< 


E 
E 
E 
E 
E 
'" 
M 
'" 
t- 
o 
II...::: 


'- 


.••... """'- 


---------------SHARP--------------- 
238 


PC219 


Mini-Flat Package. Bi-Directional Linear Out- 
put Type Photocoupler 


• 
Features 


1. 
Bi-directional 
linear 
output 


2. 
High output 
reverse 
voltage 
(VBR: 
MIN. 
120V) 
3. 
Low collector 
dark 
current 
(Id : MAX. lOnA) 
4. 
Mini-flat 
package 
type 


PC219 
SHARP 
• 


Internal 
connection 
diagram 


~ 
;::i) 
Q) 
J~ 


CD 
~ 
• 
Applications 


1. 
Programmable 
controllers 


2. 
Analog 
switches 


3. 
Audio 
equipment 
such 
as 
VCRs, 
radio- 
cassette 
tape 
recorders 
and stereo 
compo- 


nents, 
etc. 


4. 
Signal 
transmission 
between 
circuits 
of 
differential 
potentials 
and impedances 


~::o., 


Anode mark 


CD Anode 


~ 
Cathode 


c@-'O~O'J 


+1~. 
I 
N 
, 


O 5+0.4 
Z 
. 
-0.2 


Q) Source 
® May not be 
externally 
connected. 


® Drain 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
50 
mA 


Input 
"Peak 
Forward 
current 
IFM 
1 
A 


Reverse voltage 
VR 
6 
V 


Power dissipation 
P 
70 
mW 
Output current 
10 
10 
mA 


Output 
Reverse voltage 
VBR 
120 
V 


Power dissipation 
Po 
100 
mW 


Total 
power dissipation 
PlOt 
120 
mW 
"Isolation 
voltage 
V,so 
2,000 
Vrms 


Operating 
temperature 
Topr 
-25-+100 
°C 


Storage 
temperature 
Tstg 
-40-+125 
°C 


"Soldering 
temperature 
Tso1 
260 
°C 


*1 
Pulse width;::;;100j.ls,Duty ratio=O.OOl 
*2 
RH=40-60%. 
AC for 1 minute 


* 3 
For 10 seconds 


Parameter 
symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
IF=16mA 
- 
1.2 
1.4 
V 


Input 
Reverse current 
I. 
V.=6V 
- 
- 
10 
j.lA 
Terminal 
capacitance 
C" 
V=O, f=lkHz 
- 
50 
250 
pF 
Terminal 
capacitance 
C, 
V35=O, f=lMHz 
- 
- 
25 
pF 
·'Reverse 
voltage 
VB' 
I35=lOOj.lA,IF=O 
120 
- 
- 
V 
Output 
·'Collector 
dark current 
Id 
V35=lOOV, 
h=O 
- 
- 
10 
nA 
"Off-state 
resistance 
ROFF 
V35=lOOV,IF=O 
10'0 
- 
- 
n 
·'On-state 
resistance 
RON 
IF=16mA,I3s=100j.lA 
- 
- 
200 
n 


Transfer 
Isolation 
resistance 
R1so 
DC500V, RH=40-60% 
5x 10'0 
10" 
- 
n 
charac- 
Floating 
capacitance 
Cr 
V=O, f=lMHz 
- 
- 
2.5 
pF 
teristics 
Turn-on 
time 
ton 
- 
- 
50 
j.ls 
Turn-off 
time 
torr 
h=16mA, 
V3s=5V, 
RL=50n 
- 
- 
50 
ps 


* 4 
Applies to forward 
and reverse directions 
between 
terminals 
3 and 5. 
(Note) 
Measurement 
of each characteristics 
shall be carried 
out in opaque condition_ 
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Fig. 2 
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Fig. 3 
Peak Forward Current vs. 
Duty Ratio 
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Fig. 7 
Relative On-state Resistance vs. 
Ambient Temperature 
10 
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Fig. 4 
Forward Current vs. 
Forward Voltage 
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Fig. 6 
Relative On-state Resistance vs. 
Forward Current 
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Fig. 8 
Relative Collector Dark Current 
vs. 
Ambient Temperature 
10000 


V35=100V 
1.=0 


"t 
1000 


::l 
U 
..>::.. 
'" 
"0 
•• 
100 
.3 
u2 
"0u 


.~ 
10 


'"~ 


PC314 Series 


• 
Features 


1. 
AC or Polarity 
insensitive 
inputs 


2. 
Opaque 
type, mini-flat 
package 


PC314 (I-channel) 
PC3D14 (2-channel) 


PC3Q14 (4-channel) 


3. 
Subminiature 
type 
(The 
volume 
is smaller 
than 
that 
of our 
conventional 
DIP type by as far as 30%.) 


4. 
Isolation 
voltage 
between 
input and output 
ViSO 
: 2,500Vrms 


• 
Outline 
Dimensions 


PC314 


Internal 
connection 
diagram 
CDfIl7l® 
Q)~® 
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+1 
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CD Anode, Cathode 
® Emitter 


Q) Anode, Cathode 
@) Collector 


Internal 
connection 


diagram 
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® 
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CD-@) Anode, Cathode 
;; I 
® (j) Emitter 
® ® Collector 


Opaaue*. Mini-Flat Package. AC 
Input Type Photocoupler 


• 
Applications 


1. 
Hybrid substrates 
that require 
high density 


mounting 


2. 
Programmable 
controllers 


Internal 
connection 


diagram 


CD 


CD-® 


Anode, Cathode 


® @ @ @ Emitter 
@ @ @ ® Connector 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
±50 
mA 
Input 
"Peak 
forward 
current 
IFM 
±1 
A 
Power dissipation 
P 
70 
mW 


Collector-emitter 
voltage 
VCEO 
35 
V 
Emitter-collector 
voltage 
VECO 
6 
V 
Output 
Collector 
current 
Ic 
50 
mA 


Collector 
power dissipation 
Pc 
150 
mW 
Total 
power dissipation 
PtOt 
170 
mW 


"Isolation 
voltage 
Vtsa 
2,500 
Vrms 


Operating 
temperature 
Topr 
-30- 
+ 100 
-C 


Storage 
temperature 
Tsto 
-40-+125 
'C 


"Soldering 
temperature 
Tsot 
260 
-C 


* 1 
Pulse width;;>100j.ls, Duty ratio=O.OOl 
*2 
RH=40-60%: 
AC for 1 minute 


* 3 
For 10 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
IF=±20mA 
- 
1.2 
1.4 
V 
Input 
Terminal 
capacitance 
C, 
V=O, f=lkHz 
- 
30 
250 
pF 


Output 
Collector 
dark current 
IcEo 
VcE=20V,1.=0 
- 
- 
10-7 
A 
Current 
transfer 
ratio 
CTR 
IF=±lmA, 
VcE=5V 
20 
- 
300 
% 
Collector·emittersaturationvoltage 
V CE(sat) 
IF=±20mA,Ic=lmA 
- 
0.1 
0.2 
V 
Transfer Isolation 
resistance 
R1so 
DC500V, RH=40-60% 
5 x 10'· 
10" 
- 
.0 


charac· 
Floating 
capacitance 
C, 
V=O, f=lMHz 
0.6 
1.0 
pF 
teristics 
- 


Response time (Rise) 
tr 
VcE=2V,Ic=2mA 
- 
4 
18 
j.lS 
Response time (Fall) 
tl 
RL = lOOn 
- 
3 
18 
j.lS 


Fig. 1 
Forward Current ys. 
Ambient Temperature 
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Fig. 2 
Collector Power Dissipation ys. 
Ambient Temperature 
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Fig. 5 
Current Transfer Ratio vs. 
Forward Current 
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Fig. 7 
Relative Current Transfer Ratio vs. 
Ambient Temperature 
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Fig. 6 
Collector Current vs. 
Collector-emitter Voltage 
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Fig. 8 
Collector-emitter Saturation Voltage 
vs. Ambient Temperature 
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Fig. 9 
Collector Dark Current 
YS. 
Ambient Temperature 
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Fig. 11 
Collector-emitter Satu ration 
Voltage YS. Forward Current 
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Model No. 
Sales Unit 
Package 
Specifications 
Diameter 
of Reel 
Tape Width 


PC3 * * Z 
1 pc. 
Sleeve package 
(Net: 
125 
pcs.) 
- 
- 


PC3 * * 
3,000 
pcs. 
Taping 
package 
(Net: 3,000 
pcs.) 
¢370mm 
12mm 


PC3 * *T 
750 
pcs. 
Taping 
package 
(Net: 
750 
pcs.) 
¢178mm 
12mm 
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PC315 Series 


1. 
High current 
transfer 
ratio 


(CTR : MIN. 600% at IF= ImA, V CE = 2V) 
2. 
Opaque 
type, mini-flat 
package 
PC315 
(I-channel) 
PC3 D15 (2-channel) 


PC3Q 15 (4-channel) 
3. 
Subminiature 
type 


(The 
volume 
is smaller 
than 
that 
of our 
conventional 
DIP type by as far as 30%.) 
4. 
Isolation 
voltage 
between 
input and output 


V Iso 
: 2,500Vrms 


Internal 
connection 
PC3Q 15 


diagram 
<Dfl71j® 
~~® 


<D Anode 
® Emitter 


® Cathode 
® Collector 


Internal 
connection 
diagram 


<D~® 
~ 
(J) 


® 
® 


® 
® 
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:f: ~ 
5 Z±0.3 
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l=D=d ~ 


~O+0.2 
~ 
. 
-0.7 
0 5:0.4 
;; 
. 
0.2 
+1 


<D ® Anode 
® ® Cathode 
0 


® (J) Emitter 
® ® Collector 


Ooaaue*, Mini-Flat Package, High 
Sensitivity 
Photocouoler 


• 
Applications 


1. 
Hybrid substrates 
that require 
high density 


mounting 
2. 
Programmable 
controllers 


Internal 
connection 
diagram 


5.Z±0.3 ~i 
1629±0.3 
~t1 
I' 
. 
-I 
Dl6=]~ 
-t:=0.5:8~~ 
il 
7.0~g:~ 
+~I 


<D ® ® (J) Anode 
® ® ® ® Cathode 
® @ @ @ Emitter 
@l @ @ @ Collector 
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Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
Ie 
50 
mA 
·'Peak 
forward 
current 
I'M 
1 
A 
Input 
Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
70 
mW 
Collector-emitter 
voltage 
VCEO 
35 
V 


Output 
Emitter-collector 
voltage 
VECO 
6 
V 
Collector 
current 
Ic 
80 
mA 
Collector 
power dissipation 
Pc 
150 
mW 
Total 
power dissipation 
P,o, 
170 
mW 
·'Isolation 
voltage 
V"o 
2,500 
Vrms 
Operating 
temperature 
Topr 
-30-+100 
·C 


Storage 
temperature 
T"g 
-40-+125 
·C 


·'Soldering 
temperature 
Tso, 
260 
T 


* 1 
Pulse width;::;;100,us, Duty ratio=O.OOI 
* 2 
RH =40-60%, 
AC for 1 minute 
* 3 
For 10 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
V, 
Ie=20mA 
- 
1.2 
1.4 
V 


Input 
Reverse current 
IR 
VR=4V 
- 
- 
10 
,uA 


Terminal 
capacitance 
C, 
V=O, f=lkHz 
- 
30 
250 
pF 
Output 
Collector 
dark current 
IcEo 
VcE=10V, Ie=O 
- 
- 
10-' 
A 
Current transfer 
ratio 
CTR 
I,=lmA, 
VcE=2V 
600 
1,600 
7,500 
% 


Collector·emitter 
saturationvoltage 
V CE(sat) 
I,=20mA,Ic=lmA 
- 
0.8 
1.0 
V 


Transfer Isolation 
resistance 
R,so 
DC500V, RH=40-60% 
5 x 10'0 
10" 
- 
0 
charac· 
Floating 
capacitance 
C, 
V=O, f=IMHz 
0.6 
1.0 
pF 
teristics 
- 


Response time (Rise) 
t, 
VcE=2V,Ic=2mA 
- 
60 
300 
,us 


Response time (Fall) 
t, 
RL =1000 
- 
53 
250 
,us 


Fig. 1 
Forward Current ys. 
Ambient Temperature 
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Fig. 2 
Collector Power Dissipation ys. 
Ambient Temperature 
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Fig.3 
Peak Forward Current vs. 
Duty Ratio 
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Fig. 5 
Current Transfer Ratio vs. 
Forward Current 
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Fig. 7 
Relative Current Transfer Ratio vs. 
Ambient Temperature 
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Fig. 4 
Forward Current vs. 
Forward Voltage 
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Fig. 6 
Collector Current vs, 
Collector-emitter Voltage 
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Fig. 8 
Collector-emitter Saturation Voltage 
vs, Ambient Temperature 
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Fig. 9 
Collector Dark Current 
YS. 
Ambient Temperature 
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Collector-emitter Saturation 
Voltage YS. Forward Current 
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Model No. 
Sales Unit 
Package 
Specifications 
Diameter 
of Reel 
Tape Width 


PC3 - - Z 
1 pc. 
Sleeve package 
(Net: 
125 pcs.) 
- 
- 


PC3 - - 
3,000 
pcs. 
Taping 
package 
(Net: 
3,000 
pcs.) 
.p370mm 
12mm 


PC3 - -T 
750 
pcs. 
Taping 
package 
(Net: 
750 
pcs.) 
.p178mm 
12mm 


PC316 Series 


1. 
High collector-emitter 
voltage 
(V CEO: 120V) 


2. 
Opaque 
type, mini-flat 
package 
PC316 (l-channel) 
PC3D16 (2-channel) 
PC3Q16 (4-channel) 


3. 
Subminiature 
type 
(The 
volume 
is smaller 
than 
that 
of our 
conventional 
DIP type by as far as 30%.) 
4. 
Isolation 
voltage 
between 
input and output 
VISO:2,500Vrms 


PC316 
~..•.o 
Internal 
connection 
diagram 


CDFl7l® 
~~Q) 


CD Anode 
® Emitter 


~ 
Cathode 
® Collector 


Internal 
connection 
diagram 
CD5]® 
~ 
(J) 


® 
® 


® 
® 


CD®Anode 
~ 
Cathode 


®(J) Emitter 
®® Collector 


Ooaaue*, Mini-Flat Package, 
High Col- 
lector-emitter voltage Tyoe Photocouoler 


• 
Applications 


1. 
Hybrid substrates 
that require high density 


mounting 


2. 
Programmable 
controllers 


Internal 
connection 
diagram 


CD®®([) Anode 
®@®® 
Cathode 
®@@@ Emitter 


@@@@ 
Collector 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
50 
mA 
·'Peak 
forward 
current 
IFM 
1 
A 
Input 
Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
70 
mW 
Collector-emitter 
voltage 
VeEO 
120 
V 
Emitter-collector 
voltage 
VEeo 
6 
V 
Output 
Collector 
current 
Ie 
50 
mA 
Collector 
power dissipation 
Pe 
150 
mW 
Total 
power dissipation 
PlOt 
170 
mW 
·'Isolation 
voltage 
V,SO 
2,500 
Vrms 
Operating 
temperature 
Topr 
-30-+100 
'C 
Storage 
temperature 
Tst• 
-40- 
+ 125 
'C 
·'Soldering 
temperature 
Tso1 
260 
'C 


* 1 
Pulse width~ 100,us, Duty ratio=O.OOl 
*2 
RH=40-60%, 
AC for 1 minute 


* 3 
For 10 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
IF=20mA 
- 
1.2 
1.4 
V 


Input 
Reverse current 
IR 
VR=4V 
- 
- 
10 
,uA 


Terminal 
capacitance 
C, 
V=O, f=lkHz 
- 
30 
250 
pF 
Output 
Collector 
dark current 
IeEo 
VCE=20V, h=O 
- 
- 
10-7 
A 
Current transfer 
ratio 
CTR 
h=5mA, 
VeE=5V 
50 
100 
600 
% 


Collector·emittersaturationvoltage 
VeE(sat) 
h = 20mA, Ie = 1mA 
- 
0.1 
0.2 
V 
Transfer Isolation 
resistance 
R,so 
DC500V, RH=40-60% 
5x 1010 
10" 
- 
0 
charac· 
Floating 
capacitance 
C, 
V=O, f=lMHz 
0.6 
1.0 
pF 
teristics 
- 


Response time (Rise) 
tr 
VeE=2V, Ie=2mA 
- 
4 
18 
,us 
Response time (Fall) 
t, 
RL =1000 
- 
3 
18 
,us 
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Current Transfer Ratio vs. 
Forward Current 
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Relative Current Transfer Ratio vs. 
Ambient Temperature 
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Collector Current vs. 
Collector-emitter Voltage 
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Collector-emitter Saturation Voltage 
vs. Ambient Temperature 
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Collector Dark Current vs. 
Ambient Temperature 
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Model No. 
Sales Unit 
Package 
Specifications 
Diameter 
of Reel 
Tape Width 


PC3 * *Z 
1 pc. 
Sleeve package 
(Net: 
125 
pcs.) 
- 
- 


PC3 * * 
3,000 
pcs. 
Taping 
package 
(Net: 3,000 
pcs.) 
c/>370mm 
12mm 


PC3 * *T 
750 
pcs. 
Taping 
package 
(Net: 
750 
pcs.) 
c/>178mm 
12mm 


PC317 Series 
Opaaue*, Mini-Flat Package, Gen- 
eral Purpose Photocoupler 


• 
Features 


1. 
Opaque 
type, mini-flat 
package 


PC317 
(I-channel) 
PC3 D 17 (2-channel) 


PC3Q17 
(4-channel) 


2. 
Subminiature 
type 
(The 
volume 
is smaller 
than 
that 
of our 
conventional 
DIP type by as far as 30%.) 


3. 
Current 
transfer 
ratio 
CTR: MIN. 50% at h=5mA, V CE =5V 
4. 
Isolation 
voltage 
between 
input and output 
Visa: 2,500Vrms 


PC317 
~ 
.".o 
Internal 
connection 
diagram 
CDhJlr:r 
<Z)~'1' 


CD Anode 
® Emitter 


~ 
Cathode 
® Collector 


Internal 
connection 
diagram 


CD~r® 
~ 
(J) 
® 
® 


® 
® 
:gl~'d 
6 
52+03 
7.83±0.3 
!£ )(. -1 ~.~, 
o 
~1~ 


I.. 7.o!8}=±ro5!8~ 
;; T 
+1 


CD® Anode 
~ 
Cathode 
0 


®CD Emitter 
®® Collector 


• 
Applications 


1. 
Hybrid substrates 
that require 
high density 


mounting 
2. 
Programmable 
controllers 


Internal 
connection 
diagram 
T 


16.29±0.3 
" 
'I 
=l~, 
'0 
~,tN 


CD®®<V Anode 
~®®® 
Cathode 


®Qj)@@ Emitter 
@@@@ 
Collector 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
50 
mA 
'1Peak forward 
current 
IFM 
1 
A 
Input 
Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
70 
mW 
Collector-emitter 
voltage 
VCEO 
35 
V 


Output 
Emitter-collector 
voltage 
VECO 
6 
V 
Collector 
current 
Ic 
50 
mA 
Collector 
power dissipation 
Pc 
150 
mW 
Total 
power dissipation 
Ptot 
170 
mW 
"'Isolation 
voltage 
V1SO 
2,500 
Vrms 
Operating 
temperature 
Topr 
-30- 
+ 100 
·C 


Storage 
temperature 
TstO 
-40-+125 
·C 
"Soldering 
temperature 
TS01 
260 
·C 
* 1 
Pulse width~100JLs, 
Duty ratio=O.OOl 
* 2 
RH =40-60%, 
AC for 1 minute 
* 3 
For 10 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
IF=20mA 
- 
1.2 
1.4 
V 


Input 
Reverse current 
r. 
VR=4V 
- 
- 
10 
JLA 
Terminal 
capacitance 
C 
V=O, f=lkHz 
- 
30 
250 
pF 
Output 
Collector 
dark current 
IcEo 
IF=20V,IF=0 
- 
- 
10-7 
A 


"Current 
transfer 
ratio 
CTR 
h=5mA, 
VcE=5V 
50 
100 
600 
% 


Collector-emittersaturationvoltage 
V CE(sat) 
IF=20mA,Ic=lmA 
- 
0.1 
0.2 
V 
Transfer 
Isolation 
resistance 
R1so 
DC500V, RH=40-60% 
5 x 101• 
lOll 
- 
0 
charac- 
Floating 
capacitance 
Cr 
V=O, f=lMHz 
teristics 
- 
0.6 
1.0 
pF 
Response time (Rise) 
tr 
VcE=2V,Ic=2mA 
- 
4 
18 
JLS 


Response time (Fall) 
tr 
RL = 1000 
- 
3 
18 
JLS 


* 4 
Classification 
table of current 
transfer 
ratio is shown below. 


CTR(%) 


PC317A 
80-160 


PC317B 
130-260 


PC317C 
200-400 


PC317D 
300-600 


PC317AB 
80-260 


PC317BC 
130-400 


PC317CD 
200-600 


PC317AC 
80-400 


PC317BD 
130-600 


PC317AD 
80-600 


PC317 
50-600 


Fig. 1 
Forward Current vs. Ambient 
Temperature 
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Current 
Transfer 
Ratio vs. 
Forward 
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Collector-emitter Saturation Voltage 
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Collector-emitter Saturation 
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Model No. 
Sales Unit 
Package 
Specifications 
Diameter 
of Reel 
Tape Width 


PC3 • • Z 
1 pc. 
Sleeve package 
(Net: 
125 
pes.) 
- 
- 


PC3' 
* 
3,000 
pes. 
Taping 
package 
(Net: 3,000 
pes.) 
q,370mm 
12mm 


PC3 • • T 
750 
pes. 
Taping 
package 
(Net: 
750 
pes.) 
q,178mm 
12mm 


PC4N25V/PC4N26V 
PC4N27V/PC4N28V 


General 
Purpose 


Photocoupler 


* 
Lead fanning type (I type) is also available. (PC4N25VI/PC4N26VI/PC4N27VI/PC4N28VI) 
(Page 482) 


• 
Features 
• 
Outline 
Dimensions 
(Unit: 
mm) 


1. 
Response 
time 
tr 
: TYP. 
3,us at V CE = 10V, 1c=2mA, 
RL = 


lOOn 


2. 
UL recognized, 
file No. E64380 
TDv 
approoved 
(PC4N25V: 
No. R40182, 


PC4N26V 
/27V: 
No. R40183) 


• 
Applications 


1. 
I/O interfaces 
for computers 


2. 
System 
appliances, 
measuring 
instruments 
3. 
Signal 
transmission 
between 
circuits 
of 
different 
potentials 
and impedances 


Model No. Internal connection 


diagram 


~ 


CD 
(2) ® 


~ 
I 
7.12±O5 
I 


~~ ~U- 


2.54 


CD Anode 
@ Emitter 


(2) Cathode 
® Collector 


® NC 
® Base 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
80 
mA 


Input 
*' Peak forward 
current 
hM 
3 
A 


Reverse voltage 
VR 
6 
V 


Power dissipation 
P 
150 
mW 


Collector-emitter 
voltage 
VCEO 
30 
V 
Emitter-collector 
voltage 
VECO 
7 
V 


Output 
Collector-base 
voltage 
VCBO 
70 
V 


Collector 
current 
Ic 
100 
mA 


Collector power dissipation 
Pc 
150 
mW 


Total 
power dissipation 
PtOt 
250 
mW 


PC4N25V 
2500 
·'Isolation 
voltage 
PC4N26V,27V VjSO 
1,500 
Vrms 


PC4N28V 
500 
Operating 
temperature 
Topr 
-55- 
+ 100 
"C 
Storage 
temperature 
Tstg 
-55-+150 
°C 
·'Soldering 
temperature 
Tso1 
260 
°C 


* 1 
Pulse width~ 1jls, Duty ratio= 
0.001 
* 3 
For 10 seconds 


*2 
RH=40-60%, 
AC for 1 minute 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
IF=lOmA 
- 
1.2 
1.5 
V 
Input 
Reverse current 
IR 
VR=4V 
- 
- 
10 
J.lA 
Terminal 
capacitance 
C, 
V=O, f=lkHz 
- 
50 
- 
pF 


IpC4N25V-27V 
VcE=lOV 
- 
- 
5xlo-" 
Collector 
dark current 
I PC4N28V 
ICEO 
IF=O 
10-7 
A 
- 
- 


Output 
Collector-emitter breakdown voltage 
BVcEo 
Ic=O.lmA, 
IF=O 
30 
- 
- 
V 
Emitter-collector breakdown voltage 
BVEco 
IE=lOJ.lA,IF=O 
7 
- 
- 
V 
Collector-base 
breakdown 
voltage 
BVcBo 
Ic=O.lmA, 
h=O 
70 
- 
- 
V 


IpC4N25V,26V 
IF= 10mA,V CE= 10V 
20 
- 
- 


Current 
transfer 
ratio 
IpC4N27V,28V 
CTR 
Pulse test· input width= 300ps. 
10 
% 
duty 
ratio:iii 
0.02 
- 
- 


Transfer 
Collector-emitter saturation voltage 
VCEls.t) IF=50mA,lc=2mA 
- 
0.1 
0.5 
V 
charac- 
Isolation 
resistance 
R,so 
DC500V, RH=40-60% 
5X 1010 
lOlt 
- 
0 


teristics 
Floating 
capacitance 
C, 
V=O, f=lMHz 
- 
1.0 
- 
PF 
Response time (Rise) 
tr 
VcE=10V,lc=2mA 
- 
3 
- 
J.ls 
Response time (Fall) 
t, 
RL = 1000, RBE= 00 
- 
3 
- 
uS 


Fig. 1 
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Collector-emitter Saturation Voltage 
vs. Ambient Temperature 
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Fig. 11 
Collector-emitter Saturation Voltage 


Y5. Forward Current 
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PC4N29V/PC4N30V 
PC4N32V/PC4N33V 


High Transfer 
EfficiencY, Gen- 
eral Purpose Type PhotocouP- 
ler 
* 
Lead forming type (I type) is also available. (PC4N29VI/PC4N30VI/PC4N32VI/PC4N33VI) 
(Page 482) 


• 
Features 
• 
Outline 
Dimensions 
(Unit: 
mm) 


1. 
High current 
transfer 
ratio 


PC4N29V, 
PC4N30V 


(CTR : MIN. 
100% 
at 
IF=10mA, 
VCE= 


10V) 
PC4N32V, 
PC4N33V 


(CTR: 
MIN. 
500% 
at 
IF = 10mA, 
VCE= 


10V) 


2. 
Response 
time 
ton: MAX. 
5JLs at 
IF= 
200mA, Vcc=10V, 
Ic=50mA 


3. 
UL recognized, 
file No. E64380 
TDv 
approved, 
PC4N29V 
/32V 
: No. 


R40184, PC4N30V 
/33V 
: No. R40185 


• 
Applications 


1. 
I/O interfaces 
for computers 
2. 
System 
appliances, 
measuring 
instruments 
3. 
Signal 
transmission 
between 
circuits 
of 
different 
potentials 
and impedances 


Model No. I~ternal connection 


diagram 


~ 


CD 
~® 


~ 
I 
7.12<05 
I 


""atfU] 
O*=i I 1]1 


0.5 


2.54 


CD Anode 
@ Emitter 
~ 
Cathode 
® Collector 


® NC 
® Base 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
80 
mA 


Input 
*' Peak forward 
current 
IrM 
3 
A 


Reverse voltage 
VR 
6 
V 


Power dissipation 
P 
150 
mW 
Collector-emitter 
voltage 
VCEO 
30 
V 
Emitter-collector 
voltage 
VECO 
5 
V 
Output 
Collector-base 
voltage 
VCDO 
30 
V 
Collector 
current 
Ic 
100 
mA 
Collector power dissipation 
Pc 
150 
mW 
Total 
power dissipation 
Plot 
250 
mW 
., Isolation 
IpC4N29V,32V 


Visa 


2,500 
Vrms 
voltage 
IpC4N30V,33V 
1,500 
Operating 
temperature 
Topr 
-55-+100 
'C 
Storage 
temperature 
Ts •• 
-55- 
+150 
'C 
"Soldering 
temperature 
Tso1 
260 
'C 


*1 
Pulse width;;;;lj1s, Duty ratio=O.OOI 
*2 
RH=40-60%, 
AC for 1 minute 


* 3 
For 10 seconds 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
IF=lOmA 
- 
1.2 
1.5 
V 


Input 
Reverse 
current 
IR 
VR=4V 
- 
- 
10 
flA 
Terminal 
capacitance 
Ct 
V=O, 
f=lkHz 
- 
50 
- 
pF 


Collector 
dark 
current 
IcEo 
VcE=lOV,IF=O 
- 
- 
10-7 
A 
Collector-emitter 
breakdown 
voltage 
BVCEO 
Ic=O.lmA,IF=O 
30 
- 
- 
V 
Output 
Emitter-collector 
breakdown voltage 
BVECO 
IE=lOflA,IF=O 
5 
- 
- 
V 


Collector-base 
breakdown 
voltage 
BVCBO 
Ic=O.lmA, 
IF=O 
30 
- 
- 
V 
. 
IpC4N29V,30V 
IF=lOmA, 
VcE=lOV 
100 
- 
- 


Current 
transfer 
ratIO 
IpC4N32V,33V 
CTR 
Pulse test: 
input 
pulse width = 
500 
% 


300JJs, 
duty 
ratioSO.02 
- 
- 


Transfer 
Collector-emitter 
saturation 
voltage 
V CE(sat) IF=8mA,Ic=2mA 
- 
- 
1.0 
V 
charac- 
Isolation 
resistance 
R1so 
DC500V, 
RH=40-60% 
5X 1010 
10" 
- 
n 
teristics 
Floating 
capacitance 
C, 
V=O, 
f=lMHz 
- 
1.0 
- 
pF 
Response 
time (Turn-on 
time) 
ton 
IF=200mA 
- 
- 
5 
flS 


Response 
time 
IpC4N29V,30V 
(tw"'1.0ms) 
- 
- 
40 
fls 


(Turn-off 
time) 
IpC4N32V,33V 
torr 
Vcc=lOV, 
Ic=50mA 
- 
- 
100 
fls 


Fig. 1 
Forward 
Current 
ys. 


Ambient 
Temperature 


100 


~ 
80 
.s 


"c 
60 
t::l 
U 
40 
"0•.. 
"':;:•.. 
0 
20 
'-'- 


Fig. 2 
Collector 
Power 
Dissipation 
Ys. 
Ambient 
Temperature 


~ 
200 
.s 


\\\ 


\ 
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\\ 


" 
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"Ciic. 
'iji 
100 


'C 
•.. 


'":;: 
8. 
50 


Fig. 3 
Forward 
Current 
ys. 
Forward 
Voltage 


500 


Fig. 4 
Cu rrent 
Transfer 
Ratio ys. 


Forward Current (PC4N29V, PC4N30V) 
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Fig. 5 
Cu rrent 
Transfer 
Ratio vs. 
Forward Current (PC4N32V, PC4N33V) 
1400 
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Fig. 7 
Collector Current ys. Collector-emitter 
Voltage (PC4N32V, PC4N33V) 
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Fig. 9 
Collector-emitter Saturation Voltage vs. 
Ambient Temperature 
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Fig. 6 
Collector Current ys. Collector-emitter 
Voltage (PC4N29V, PC4N30V) 
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Fig. 8 
Relative 
Current 
Transfer 
Ratio vs. 
Ambient 
Temperature 
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Collector 
Dark Current 
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Temperature 
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Fig. 12 
Frequency 
Response 
(PC4N32V, PC4N33V) 
Fig. 11 
Frequency 
Response 
(PC4N29V, 
PC4N30V) 
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Fig, 13 
Collector-emitter Saturation Voltage Ys, 
Forward Current (PC4N29V, PC4N30V) 
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Fig, 14 
Collector-emitter Saturation Voltage Ys. 
Forward Current (PC4N32V, PC4N33V) 
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* 
Lead forming type (I type) is also available. (PC4N35VI/PC4N36VI/PC4N37VI) 
(Page 482) 


• 
Features 
• 
Outline 
Dimensions 
(Unit: 
mm) 


1. 
High current 
transfer 
ratio 
(CTR : MIN. 100% at h = lOrnA, V CE = 10V) 
2. 
Response 
time 
tr, tf: TYP. 
3,us at Vcc=lOV, 
Ic=2mA, 


RL = lOOn 


3. 
Isolation 
voltage 
between 
Input and Output 


PC4N35V 
(ViSO: 
3,550Vrms), 
PC4N36V 


(ViSO: 
2,500Vrms), 
PC4N37V (ViSO: 
1,500Vrms) 
4. 
UL recognized, 
file No. 64380 
TDv 
approved, 
PC4N35V 136V: 
No. R40l82, 
PC4N37V: No. R40l83 


PC4N35V/PC4N36V 
PC4N37V 


• 
Applications 


1. 
I/O interfaces 
for computers 


2. 
System 
appliances, 
measuring 
instruments 


3. 
Signal 
transmission 
between 
circuits 
of 
different 
potentials 
and impedances 


General Purpose Type 
PhotocouPler 


Model No. Internal connection 
diagram 


~ 


CD 
®® 


7.12±<l·5 


~ 
I 
I 
;a~~ 
°*=1 I I.~ 
0.5 


2.54 


CD Anode 
® Emitter 


® Cathode 
® Collector 


® NC 
® Base 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
60 
mA 


Input 
"Peak 
forward 
current 
IFM 
3 
A 
Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
100 
mW 


Collector· emitter 
voltage 
VCEO 
30 
V 


Emitter·collector 
voltage 
V ECO 
7 
V 
Output 
Collector· base voltage 
V CBO 
70 
V 


Collector 
current 
Ic 
100 
mA 


Collector 
power dissipation 
Pc 
300 
mW 
Total 
power dissipation 
Ptot 
350 
mW 


PC4N35V 
3,550 


"Isolation 
voltage 
PC4N36V 
V ISO 
2,500 
Vrms 


PC4N37V 
1,500 
Operating 
temperature 
Topr 
-55- 
+ 100 
-c 


Storage 
temperature 
Tstg 
-55- 
+ 150 
·C 


*3Soldering 
temperature 
Tso1 
260 
·C 
* 1 
Pulse width~lJls, 
Duty ratio=O.OOl 
*2 
RH=40-60%. 
AC for 1 minute 
* 3 
For 10 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
IF=lOmA 
- 
1.2 
1.5 
V 


Input 
Reverse 
current 
IR 
VR=4V 
- 
- 
10 
fiA 


Terminal 
capacitance 
C, 
V=O, 
f=lMHz 
- 
50 
- 
pF 


VcE=lOV 
- 
- 
5 X 10-8 
A 
Collector 
darkcurrent 
IcEo 
Ta=lOO'C, 
VcE=30V 
5x 10-' 
A 
- 
- 


Output 
Collector·emitterbreakdownvoltage 
BVcEo 
Ic=O.lmA,IF=O 
30 
- 
- 
V 


Emitter-collectorbreakdownvoltage 
BVEco 
IE= 10fiA, IF= 0 
7 
- 
- 
V 
Collector·basebreakdownvoltage 
BVcBo 
Ic=O.lmA, 
Ir=O 
70 
- 
- 
V 


IF=lOmA, 
VcE=lOV 
100 
- 
- 


"Current 
transfer 
ratio 
CTR 
Ta=-55'C, 
IF=lOmA, VcE=lOV 
40 
- 
- 
% 


Ta=lOO'C, IF=lOmA, VcE=lOV 
40 
- 
- 


Transfer 
Collector-emittersaturationvoltage 
V CE(S8t) 
IF= 50mA, Ic=2mA 
- 
- 
0.3 
V 
charac- 
Isolation 
resistance 
R,so 
DC500V, 
HR=40-60% 
5 x 1010 
10" 
teristics 
- 
0 
Floating 
capacitance 
C, 
V=O, 
f=lMHz 
- 
1.0 
2.5 
pF 


Response 
time 
(Rise) 
tr 
Vcc=lOV, 
Ic=2mA 
- 
3 
10 
fiS 


Response 
time 
(Fall) 
t, 
RL = 1000, RBE= 00 
- 
3 
10 
fis 


Fig, 1 
Forward Current ys. Ambient 
Temperature 
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Fig. 2 
Collector Power Dissipation ys. 
Ambient Temperature 
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Collector 
Cu rrent 
vs. 
Collector-emitter 
Voltage (Ta =25°C) 
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Fig. 7 
Collector-emitter 
Saturation 
Voltage 
vs. Ambient 
Temperature 
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Current 
Transfer 
Ratio vs. Forward 
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Relative 
Current 
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Ratio vs. 
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Fig. 8 
Collector 
Dark Current 
vs. 


Ambient 
Temperature 
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Fig, 11 
Collector-emitter Saturation 
Voltage vs. Forward Current 
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Frequency 
f (kHz) 


Input 


RD 


Input 


Output 


Test Circuit for Frequency Response 


Vcc 


6N135/6N136 


High speed response tPHL, tPLH 
(6N135: MAX. 
1.5,us at RL =4.1k.o.) 
(6N 136: MAX. 
O.8,us at RL = 1.9k.o.) 


High common mode rejection 
voltage 


(CMH: TYP. 
lk V/ ,us) 


Standard 
dual-in-line package 
UL recognized, file No. E64380 


1. 
Computers, 
measuring 
instruments, 
con- 
trol equipment 


2. 
High speed line receivers, high speed logic 
3. 
Telephone 
sets 
4. 
Signal 
transmission 
between 
circuits 
of 
different 
potentials 
and impedances 


Parameter 
Symbol 
Rating 
Unit 


Forward 
current 
h 
25 
mA 


"Peak 
forward 
current 
IF 
50 
mA 


Input 
*Z Peak 
transient 
hM 
1 
A 
forward 
current 
Reverse 
voltage 
VB 
5 
V 


Power 
dissipation 
P 
45 
mW 


Supply 
voltage 
V cc 
-0.5-+15 
V 


Output 
voltage 
Vo 
-0.5-+15 
V 
Emitter-base reverse with- 
V EBO 
5 
V 
stand 
voltage 
(Pin 5-7) 


Output 
Average 
output current 
10 
8 
mA 


Peak 
output 
current 
lop 
16 
mA 


Base current 
(Pin 7) 
I. 
5 
mA 


Power 
dissipation 
Po 
100 
mW 


"Isolation 
voltage 
VISO 
2,500 
Vrms 


Operating 
temperature 
Topr 
-55- + 100 
'C 


Storage 
temperature 
Tstg 
-55- +125 
'C 


"Soldering 
temperature 
Tso1 
260 
'C 


General 
Purpose 
Photocoupler 


Internal 
connection 
diagram 


~ 
CD®®@ 


Model 
No. mark 


CDNC 
®Anode 
®Cathode 
@NC 


®<;ND 
@Vo 
(J)VB 
(IDVcc 


*OPIC 
is a registered 
trademark 
of Sharp 
and 
stands 


for Optical 
IC. It has 
a light 
detecting 
element 
and 
signal 
processing 
circuitry 
integrated 
onto 
a single 
chip. 


* 1 
50% 
duty 
cycle, 
Pulse 
width 
= Ims 


Decreases 
at the 
rate 
of 1.6mA/"C 
if the 
external 
temperature 
is 70'C or more. 


*2 
Pulse 
width;;;;lj.ls. 
300p/s 


*3 
RH=40-60%. 
AC for 
1 minute 
* 4 
For 
10 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
6N135 
CTR(I) 
Ta=25"C,IF=16mA 
7.0 
40 
- 
% 


·'Current 
transfer 
6N136 
CTR(I) 
Vo=O.4V, Vcc=4.5V 
19 
40 
- 
% 


ratio 
6N135 
CTR(2) 
1.= 16mA, Vo=0.5V 
5.0 
43 
- 
% 


6N136 
CTR(2) 
Vcc=4.5V 
15 
43 
- 
% 


Logic (0) output voltage 
VOL 
*7IF=16mA, 
Vcc=4.5V 
- 
0.1 
0.4 
V 


Iou(1) 
T.=25"C, 
1.=0 
- 
3.0 
500 
nA 
Vcc=Vo=5.5V 
Logic (l) output current 
Iou(2) 
T.=25"C,IF=0 
- 
0.01 
1.0 
j.tA 
Vcc=Vo=15V 
Iou(3) 
IF=O, Vee=Vo=15V 
- 
- 
50 
j.tA 


Logic (0) supply current 
IeeL 
IF=16mA, 
Vee=15V 
200 
j.tA 
- 
- 


Vo=open 


Ieeu(l) 
T.=25"C, 
Vee=15V 
- 
0.02 
1.0 
j.tA 


Logic (I) supply current 
Vo=open, 
1.=0 


Iecu(2) 
Vec= 15V 
- 
- 
2.0 
j.tA 
Vo=open, 
1.=0 
Input forward 
voltage 
VF 
T.=25"C, 
1.= 16mA 
- 
1.7 
1.95 
V 


Input forward 
voltage 
tJ.VF/tJ.T. 
1.= 16mA 
- 
-1.9 
- 
mV/'C 


temperture 
coefficient 
Input reverse voltage 
BV. 
T.=25"C, 
h=10j.tA 
5.0 
- 
- 
V 
Input capacitance 
C'N 
VF=O, f=lMHz 
- 
60 
- 
PF 
··Leak current 
1,-0 
T.=25"C, 
RH=45%, 
t=5s 
- 
- 
1.0 
j.tA 
(input-output) 
V,_o=3kVDC 
··Isolation 
resistance 
R,-o 
V,_0=500VDC 
- 
1012 
- 
n 
(input-output) 
··Capacitance 
(input-output) 
C,_o 
f=lMHz 
- 
0.6 
- 
PF 
Transistor 
current 
hFE 
Vo=5V, 
Io=3mA 
- 
70 
- 


amplification 
factor 


* 5 
Current transfer 
ratio is the ratio of input current 
and output 
current 
expressed 
in %. 


* 6 
Measured 
as 2-pin element 
(Short 1,2,3,4 and 5,6,7,8) 


*7 
6N135: Io=l.lmA, 
6N136: Io=2.4mA 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


"Propagation 
6N135 
tPIiL 
RL=4.lkO 
- 
0.3 
1.5 
JiS 
*9delay 
time 


6N136 
RL=1.9kO 
0.3 
0.8 
Output 
(J)~(Q) 
tPHL 
- 
JiS 
UPropagation 
6N135 
tpLH 
RL=4.1kO 
- 
0.4 
1.5 
Jis 
"delay 
time 
6N136 
RL=1.9kO 
0.3 
0.8 
Output 
(O)~(J) 
tpLH 
- 
JiS 


.10.11 Instantaneous 
common 
mode 
rejection 
voltage 
CMH 
OI'IF=O, VcM=10Vp_p 
- 
1000 
- 
V/ JiS 
"output 
(J)" 


.10.11 Instantaneous 
common 


mode 
rejection 
voltage 
CML 
*12VeM= 10VP_P,IF= 16mA 
- 
-1000 
- 
V/ JiS 
"output 
(0)" 


OI'Bandwidth 
BW 
RL=1000 
- 
2.0 
- 
MHz 


*8 
RL=4.lkO 
is equivalent 
to one LSTTL 
and 6.lkO pull-up resistor. 


* 10 Instantaneous 
common mode rejection 
voltage 
"output 
(I) " represents 
a common 


mode voltage 
variation 
that can hold the output above (I) level (Vo>2.0V). 
Instantaneous 
common mode rejection 
voltage 
"output 
(0)" represents 
a common 


mode voltage 
variation 
that can hold the output above (0) level (Va<0.8V). 
*12 6N135: 
RL=4.1kO 
6N136: 
RL=1.9kO 
* 13 Bandwidth 
represents 
a point where AC input goes down by 3dB. 


* 9 Test Circuit for Propagation 
Delay Time 


Pulse 
Generator 
Pulse input 
Duty ratio 
~ 1110 


* 11 Test Circuit for Instantaneous 
Common 
Mode 
Rejection 
Voltage 


CMH 


V.IF=O 
"-'==--~2~V~----- 
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V. 
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Fig. 1 
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Ambient Temperature 
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Output Current vs. 
Output Voltage 
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Fig. 2 
Power Dissipation vs. 
Ambient Temperature 
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Fig. 7 
Propagation Delay Time vs. 
Ambient Temperature 
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• 
Precaution 
for Use 


The minute design makes the transistor 
on the bipolar structumed 
detector vulnerable to static 


electricity. 
To prevent damages 
and degradation 
in characteristics 
due to static 
electricity, 
take 
general 
measures against static electricity. 


6N137 
Super-High 
Speed Response OPIC 
Photocoupler 


• 
Features 


1. 
Super-high speed response 
(tPHL, 
tPLH: 
TYP. 45ns at RL =3500) 
2. 
Isolation voltage between input and output 
Visa: 2,500Vrms 
3. 
Low input current drive (IFHL: MAX. 5mA) 
4. 
Instantaneous 
common 
mode 
rejection 
voltage 
eMH: 
TYP. 500V/ J.ls 
5. 
LSTTL 
and TTL compatible 
output 
6. 
Overseas standard 
model 


7. 
UL recognized, 
file No. E64380 


• 
Applications 


1. 
High speed interfaces 
for computer 
peripherals, 
microcomputer 
systems 


2. 
High speed line receivers 
3. 
Noise reduction 
4. 
Interfaces 
for 
data 
transmission 
equip- 
ment 


• 
Outline 
Dimensions 
(Unit: 
mm) 


Internal connection 
diagram 


®(j) 
®® 


LX] 


7.62 


~~ 


0=0-13" 
0.26 


<D NC 
®GND 
® Anode 
®Va 
® Cathode 
(j)VE 


@NC 
® Vee 


lIE 
OPIC 
is a registered 
trademark 
of Sharp 
and [I 
stands 
for Optical 
IC. It has 
a light 
detecting 
element and signal processing circuitry 
integrated 
onto a single chip. 


(Ta=25"C) 


Parameter 
Symbol 
Rating 
Unit 


'1 Forward 
current 
IF 
20 
mA 
Input 
"Peak 
forward 
current 
Ir 
40 
mA 
Reverse voltage 
VR 
5 
V 


"Supply 
voltage 
Vee 
7 
V 


"Enable 
voltage 
VE 
5.5 
V 
Output 
High level output voltage 
VaH 
7 
V 
Low level output current 
IOL 
50 
mA 


Output collector 
Pc 
85 
mW 
DOwer 
dissioation 


'5 Isolation 
voltage 
V,so 
2,500 
Vrms 
Operating 
temperature 
Top, 
0-+70 
"C 
Storage 
temperature 
Tstg 
-55-+125 
"C 


··Soldering 
temperature 
Tso' 
260 
"C 
* 1 
Ta =0-70"C 
* 2 
Pulse width 
;;; 1ms 
* 3 
For 1 minute MAX. 
* 4 
Not exceed 50OmV or more than 
supply voltage 
(Veel. 


* 5 
AC for 1 minute, 40-60% 
RH 
Apply the specific voltage 
between 
all the input 


electrode 
pins connected 
together 
and 
all the 


output electrode 
pins connected 
together. 
* 6 
2mm or more away from the lead base for 10 
seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Logic (1) output 
current 
IOH 
Vcc=5.5V, Vo=5.5V,IF=250pA, 
VE=2.0V 
- 
2 
250 
J1A 


Logic (0) output voltage 
VOL 
Vcc=5.5V,1,=5mA,VEH=2.0V,10L(Sinking)=13mA 
- 
0.4 
0.6 
V 


Logic (1) enable 
current 
r.H 
Vcc=5.5V, 
VE=2.0V 
- 
-0.8 
- 
mA 


Logic (0) enable 
current 
IEL 
Vcc=5.5V, 
VE=0.5V 
- 
-1.2 
-2.0 
mA 


Logic (1) supply current 
IccH 
Vcc=5.5V, 
IF=OmA, 
VE=0.5V 
- 
7 
15 
mA 


Logic (0) supply current 
IccL 
Vcc=5.5V, 
IF=10mA, 
VE=0.5V 
- 
13 
18 
mA 


<ILeak 
current 
1,_0 
RelativeHumidity=45%, 
Ta=25'C,t=55,V,_0=3000V", 
- 
- 
1.0 
j.lA 
<IIsolationresistance(input.output) 
RI_o 
VI_o=500V, 
Ta=25"C 
- 
1012 
- 
0 


<ICapacitance (input-output) 
C,_o 
f=lMHz, 
Ta=25"C 
- 
0.6 
- 
pF 
"Input 
forward 
voltage 
VF 
IF=10mA, 
Ta=25"C 
- 
1.6 
1.75 
V 


Input 
reverse 
voltage 
BVR 
IR=10J1A, 
Ta=25"C 
5 
- 
- 
V 


Input 
capacitance 
C1N 
VF=O, 
f=lMHz 
- 
60 
- 
pF 
<'Current 
transfer 
ratio 
CTR 
IF= 5.0mA, RL= 1000 
- 
700 
- 
% 


.,Propagation 
delay time 
tPLH 
Ta=25'C,Vcc=5V, RL=3500,CL=15pF,I,=7.5mA 
- 
45 
75 
ns 
Out out (0) - 
(1) 


*5 Propagation 
delay 
time 
tPHL 
Ta=25'C,Vcc=5V, RL=3500,CL=15pF,j,=7.5mA 
- 
45 
75 
ns 
Output 
(1) - 
(0) 


Outputrise·falltime(10-90%) 
t" tr 
RL= 3500, CL= 15pF, IF= 7.5mA 
- 
20,30 
- 
ns 


*6Enable 
propagation 
tELH 
RL=3500,CL=15pF,I,=7.5mA,VEH=3.OV, 
VEL=0.5V 
- 
40 
- 
ns 
delay time (1) - 
(0) 
.7 Enable 
propagation 
tEIiL 
RL=3500,CL=15pF,I,=7.5mA,VEH=3.OV, 
VEL=0.5V 
- 
15 
- 
ns 
delay 
time 
(0) - 
(1) 


*8Instantaneous 
common mode 
CM" 
VcM=10V,RL=350n, Vo (min.)=2V, IF=OmA 
- 
500 
- 
V! J1S 
rejection 
voltage 
"output 
(0)" 


*8Instantaneous 
common mode 
CML 
VcM=10V,RL= 350n, Vo (max.)=0.8V, Ir=5mA 
- 
-500 
- 
V!uS 
re-ection voltage 
"outDut 
1)" 


Note) 
Typical 
values 
are all at V cc= 5V, Ta = 25"C 
* 1 
Measured 
as 2-pin element. 
Connect 
pins 2 and 3, connect 
pins 5, 6, 7 and 8. 


*2 
At !,=10mA, 
VF decreases 
at the rate 
of 1.6mV/"C 
if the temperature 
goes up. 


* 3 
DC current 
transfer 
ratio 
is defined 
as the ratio 
of output 
collector 
current 
to forward 
bias 
input current. 


* 4, * 5 
Refer 
to the Fig. 1. 


* 6, * 7 
Refer 
to the Fig. 2. 


* 8 
CMH represents 
a common 
mode 
voltage 
ignorable 
rise time ratio 
that 
can hold logic 
(1) state 
in output. 


CML represents 
a common 
mode 
voltage 
ignorable 
fall time ratio 
that 
can hold logic 
(0) state 
in output. 


• 
Recommended 
Operating 
Conditions 


Parameter 
Symbol 
MIN. 
MAX. 
Unit 


Low level input 
current 
!,L 
0 
250 
uA 


High 
level input 
current 
IFH 
>6.3 
15 
mA 


High level enable 
voltage 
VEH 
2.0 
Vcc 
V 


Low level enable 
voltage 
VEL 
0 
0.8 
V 
Supply 
voltage 
Vcc 
4.5 
5.5 
V 


Fanout 
(TTL 
load) 
N 
- 
8 


Operating 
temperature 
Top, 
0 
70 
"C 


1. 
No necessary 
external 
pull-up 
resistor 
to hold enable 
input 
at high level 


2. 
Connect 
a ceramic 
by-pass 
capacitor 
(0.01-0.lJ1F) 
between 
V cc and GND at 


the position 
within 
lcm 
from 
pin. 


* 20% giard 
band, 
switching 
threshold 
for degradation 
of CTR 
are 5mA or less at initial 
value. 


Input 
Enable 
Output 
H 
H 
L 
L 
H 
H 
H 
L 
H 
L 
L 
H 


Pulse 
oscillator 
20=500 
1F- 
t. =5ns 


IF 
Input. 
470 
detection 


Vout 
CL Output 
detection 


---350mV 
(IF=7.5mA) 


Input 
I;, 
----- 
--175mV(IF=3.75mA) 


~ 


tPH[ 
tpLH 
V 


OH 
Output 
V,,, 
_ __ 
_ 
_ --1.5V 
t--VOL 


Pulse 
oscillator 
20=500 
t. =5ns 


Fig. 3 
Test Circuit for Instantaneous Common Mode 
Rejection Voltage 
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Propagation Delay Time vs. 
Forward Current 
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Enable Propagation Delay Time ys. 
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Rise Time, Fall Time ys. 
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6N138 
High Sensitivity. High Soeed OPIC 
Photocouoler 


1. 
High current 
transfer 
ratio 
(CTR: MIN. 300% at h = 1.6mA) 


2. 
High speed response 
(tPHL: TYP. 
2J1.s at RL = 2.2k.o.) 
3. 
Instantaneous 
common 
mode 
rejection 
voltage 
(CMH: TYP. 
500V/ J1.s) 
4. 
TTL 
compatible 
output 
5. 
Overseas 
standard 
model 
6. 
UL recognized, 
file No. E64380. 


Interfaces 
for computer 
peripherals 


Electronic 
calculators, 
measuring 
instru- 
ments, 
control 
equipment 
Telephone 
sets 


Signal 
transmission 
between 
circuits 
of 
different 
potentials 
and impedances 
CD NC 
@Anode 
® Cathode 
@NC 


Internal connection 
diagram 


®GND 
®Vo 
!J)V. 
® Vcc 


*OPIC is a registered trademark 
of Sharp and stands 


for Optical IC. It has a light detecting element and 
signal processing circuitry 
integrated 
onto a single 


chip. 


Parameter 
Symbol 
Rating 
Unit 
Forward current 
h 
20 
mA 
.tpeak 
forward current 
h 
40 
mA 
Input 
"Peak transient forward current 
IEM 
1 
A 


Reverse voltage 
VB 
5 
V 
Power dissipation 
P 
35 
mW 
Supply voltage 
Vcc 
-0.5-+7 
V 


Output voltage 
Va 
-0.5- 
+7 
V 


Output 
Emitter-base reverse 
VEDa 
0.5 
V 
withstand voltage (Pin 5-7) 


.3Average output current 
10 
60 
mA 
Power dissipation 
Po 
100 
mW 


"Isolation 
voltage 
Visa 
2,500 
Vrms 


Operating temperature 
Topr 
0-+70 
·C 
Storage temperature 
Ts," 
-55-+125 
·C 
"Soldering 
temperature 
Tsol 
260 
"C 


* 1 
50% duty cycle, Pulse width = Ims 


* 2 
Pulse width~ Ips, 300pps 


* 3 
Decreases at the rate of 0.7mA/"C if the external temperature 
is 25·Cor more. 
*4 
RH=40-60%, 
AC for I minute 


* 5 
For 10 seconds 


---------------SHARP--------------- 
280 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


"Current 
transfer 
ratio 
CTR 
Ir=1.6mA, Vo=O.4V,Vcc=4.5V 
300 
1,600 
- 
% 


Logic (0) output voltage 
VOL 
Io=4.8mA,Vcc=4.5V,I,=1.6mA 
- 
0.1 
0.4 
V 


Logic (1) output 
current 
10H 
1,=0, 
Vcc=Vo=7V 
- 
0.1 
250 
jiA 


Logic (0) supply current 
IccL 
I,=1.6mA,Vcc=5V,Vo=open 
- 
0.5 
- 
mA 


Logic (1) supply current 
IccH 
1,=0, Vcc=5V, 
Vo=open 
- 
10 
- 
nA 


Input forward 
voltage 
V, 
1,=1.6mA, 
Ta=25"C 
- 
1.5 
1.7 
V 


Input 
forward 
volta,ge 
*2 
Ir=1.6mA 
- 
-1.9 
- 
mV/"C 
temperature 
coefficient 


Input reverse voltage 
BVR 
IR = 10jiA, Ta = 25"C 
5.0 
- 
- 
V 


Input capacitance 
C'N 
Vr=O, f=IMHz 
- 
60 
- 
pF 


"Leak 
current 
1,-0 
Ta=25"C, 
RH=45%, 
t=5s 
- 
- 
1.0 
jiA 
(input-output) 
V,_o=3kV 
DC 
·'Isolation resistance (input·output) 
R,-o 
V,_0=500V 
DC 
- 
1012 
- 
0, 


"Capacitance 
(input-output) 
C,-o 
f=IMHz 
- 
0.6 
- 
pF 


* 1 
Current transfer 
ratio is a ratio of input current and output 
current 
expressed 
in %. 


*2 
t-Vr/t-Ta 
*3 
Measured 
as 2-pin element 
(Short 1, 2, 3, 4 and 5, 6,.7, 8.) 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


"Propagation 
delay time 
tPHL 


Ir=1.6mA 
2 
10 
- 
jiS 
Output (1) -> (0) 
RL=2.2ko, 


··Propagation 
delay time 
tpLH 


Ir=1.6mA 
7 
35 
Output (0) -> (1) 
- 
jiS 
RL=2.2ko, 


"Instantaneous 
common 
mode 
CMH 
Ir=O, VcM=10Vp_p 
- 
500 
V/jiS 
··rejection 
voltage 
"Output 
(1)" 
- 
RL=2.2kO, 


·'Instantaneous 
common 
mode 
CML 
Ir=1.6mA, 
VcM=10Vp_p 
- 
-500 
- 
V/ jiS 
··rejection 
voltage 
"Output 
(0)" 
RL=2.2kO, 


* 5 
Instantaneous 
common mode rejection voltage "output (1)" represents 
a common mode voltage variation 
that 


can hold the output above (1) level (V0> 2.0V). 
Instantaneous 
common mode rejection voltage "output (0)" represents 
a common mode voltage variation 
that 


can hold the output 
above (0) level (V0< 0.8V). 


Pulse input 
Duty ratio 
Jt:.... 


=1/10 


Fig. 1 
Forward Current ys. 
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Logic (1) Supply Current vs. 
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• 
Precautions 
for Use 


The minute design makes the transistor 
on the bipolar structured 
detector vulnerable to static 
electricity. To prevent damages and degradation 
in characteristics 
due to static electricity, take 


general mesures against static electricity. 


6N139 
High Sensitivity, High Speed OPIC 
Photocoupler 


1. 
High current 
transfer 
ratio 
(CTR: MIN. 500% at IF= 1.6mA) 
2. 
High speed response 
(tpHL: TYP. 
0.2jls at RL = 2700) 
3. 
High common mode rejection 
voltage 
(CMH: TYP. 500V/ jls) 
4. 
TTL compatible 
output 
5. 
UL recognized, 
file No. E64380 


• 
Applications 


1. 
Interfaces 
for computer 
peripherals 
2. 
Computers, 
measuring 
instruments, 
con- 
trol equipment 
3. 
Telephone 
sets 
4. 
Signal 
transmission 
between 
circuits 
of 
different 
potentials 
and impedances 


CDNC 


(2) Anode 


®Cathode 
@NC 


Internal connection 
diagram 


~ 
CD 
(2) ® @ 


®eND 
®V" 
(j)V" 
®Vcc 


lIE 
OPIC 
is a registered 
trademark 
of Sharp 
and 6 


stands 
for Optical 
IC. It has 
a light 
detecting 
element and signal processing circuitry 
integrated 
onto a single chip. 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
20 
mA 
"Peak 
forward 
current 
h 
40 
mA 
Input 
"Peak transientforwardcurrent 
hM 
1 
A 
Reverse voltage 
VB 
5 
V 
Power dissipation 
P 
35 
mW 
Supply voltage 
Vcc 
-0.5-+18 
V 
Output voltage 
Vo 
-0.5-+18 
V 
Output 
~WA\\e:~~a~~lri~~?~in 
5-7) 
VEao 
0.5 
V 


'3Average 
output current 
10 
60 
mA 
Power dissipation 
Po 
100 
mW 
"Isolation 
voltage 
V1SO 
2,500 
Vrms 
Operating 
temperature 
Topr 
0-+70 
·C 
Storage 
temperature 
Tstg 
-55-+125 
·C 
"Solderinll 
temoerature 
TS01 
260 
·C 


* 1 
50% duty cycle, Pulse width = 1ms 
* 2 
Pulse width~ 
Ij.ls, 300pps 
* 3 
Decreases 
at the rate of 0.7mAtC 
if the external 
temperature 
is more than 25·C 
*4 
RH=40-60%, 
AC for 1 minute 
* 5 
For 10 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
CTR(l) 
IF=O.5mA,Vo=O.4V,Vcc=4.5V 
400 
1,800 
- 
% 
"Current 
transfer 
ratio 
CTR(2) 
1,=1.6mA,Vo=O.4V,Vcc=4.5V 
500 
1,600 
- 
% 


VoL(l) 
lo=6.4mA,Vcc=4.5V,1,=1.6mA 
- 
0.1 
0.4 
V 
Logic (0) output 
VoL(2) 
Io=15mA, Vcc=4.5V, Ir=5mA 
- 
0.1 
0.4 
V 
voltage 
VoL(3) 
Io=24mA,Vcc=4.5V,IF=12mA 
- 
0.2 
0.4 
V 


Logic (1) output current 
IOH 
IF=O, Vcc=Vo=18V 
- 
0.05 
100 
IlA 


Logic (0) supply current 
IccL 
Ir=1.6mA, Vcc=5V, Vo=open 
- 
0.5 
- 
mA 


Logic (1) supply current 
IccH 
IF=O, Vcc=5V, 
Vo=open 
- 
10 
- 
nA 


Input forward 
voltage 
VF 
IF=1.6mA, 
Ta=25T 
- 
1.5 
1.7 
V 
Inputforwardvoltagetemperaturecoefficient 
*7 
IF=1.6mA 
- 
-1.9 
- 
mV/"C 


Input reverse voltage 
BVR 
IR=lOIlA, Ta=25'C 
5.0 
- 
- 
V 


Input capacitance 
C'N 
VF=O, f=lMHz 
- 
60 
- 
pF 
··Leak current 
1,-0 
Ta=25T, 
RH=45%, 
t=5s 
1.0 
IlA 
- 
- 


(input-output) 
V,_o=3kV 
DC 
··Isolationresistance(input·output) 
R,-o 
V,_o=500V 
DC 
- 
10" 
- 
° 
··Capacitance 
(input-output) 
C,-o 
f=lMHz 
- 
0.6 
- 
pF 
* 6 
Current transfer 
ratio is a ratio of input current 
and output current 
expressed 
in %. 


*7 
~VF/t.Ta 


* 8 
Measured 
as 2-pin element 
(Short 1,2,3,4 and 5,6,7,8.) 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
"Propagation 
delay time 
RL= 4.7kO, IF= 0.5mA 
- 
5 
25 
Ils 
Output(l)->(O) 
tPHL 
RL= 2700, Ir = 12mA 
- 
0.3 
1 
Ils 
"Propagation 
delay time 
RL=4.7kO, IF=0.5mA 
- 
10 
60 
Ils 
Output(O)->(l) 
tPLH 
RL=2700, 
IF= 12mA 
1.5 
7 
- 
IlS 
:nnstantaneous 
common mode 
CMH 
Ir=O, VcM=10Vp_p 
500 
V/IlS 
- 
- 
rejection 
voltage 
"Output(l)" 
RL=2.2kO 
:~Instantaneous 
common mode 
CML 
Ir= 1.6mA, VCM=10Vp_p 
-500 
V/IlS 
- 
- 
rejection 
voltage 
"Output(O)" 
RL=2.2kO 


* 5 
Instantaneous 
common mode rejection voltage "output (1)" represents 
a common mode voltage variation 
that 
can hold the output above (1) level (Va> 2.0V). 
* 6 
Instantaneous 
common mode rejection voltage 
"output (0)" represents 
a common mode voltage variation 
that 
can hold the output 
above (0) level (VA < 0.8V). 


*4 
Test Circuit for Propagation 
Delay Time 


Pulse input 
Duty ratio 


= 1110 
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*6 
Test Circuit for Instantaneous 
Common 
Mode Rejection Voltage 
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• 
Precautions 
for Use 


The minute design makes the transistor 
on the bipolar structured 
detector 
vulnerable 
to static 
electricity. 
To prevent damages 
and degradation 
in characteristics 
due to static 
electricity, 
take 
general 
measures against static electricity. 


PC511 


• 
Features 


1. 
Long creepage 
distance 
(12.3mm) 


2. 
Current 
transfer 
ratio 
CTR: MIN. 10% at h=20mA, 
VcE=5V 
3. 
Low collector 
dark 
current 


(ICEO: MAX. 1O-7A at VcE=20V) 


4. 
High isolation 
voltage 
between 
input and 
output 
(V,so : 5,000Vrms) 
5. 
Easy mounting 
on PWB 
6. 
UL recognized, 
file No. E64380 
TDv 
approved, 
No. R20044 


• 
Applications 


1. 
Switching 
power 
supplies 
2. 
Programmable 
controllers 


3. 
Electronic 
sewing machines, 
copiers, 
auto- 
matic 
vending 
machines 
4. 
Electric 
home appliances, 
audio equipment 


Internal connection 
~]tr,mct 


~- 


I 
PC511 
SHARP 


I 
I 
4- °0.45 
'--J 


12.7 


CD Anode 
<Zl Cathode 


® Collector 
@ Emitter 


Parameter 
Symbol 
Rating 
Unit 


Forward 
current 
h 
50 
mA 


Input 


OJ Peak forward 
current 
hM 
1 
A 


Reverse voltage 
VR 
6 
V 


Power dissipation 
P 
75 
mW 


Collector-emitter 
voltage 
VeEo 
35 
V 


Output 
Emitter-collector 
voltage 
VEeo 
6 
V 


Collector 
current 
Ie 
20 
mA 


Collector 
power dissipation 
Pc 
75 
mW 
"Isolation 
voltage 
V,so 
5,000 
Vrms 


Operating 
temperature 
Topr 
-25-+95 
OC 


Storage 
temperature 
Ts,. 
-40-+105 
·C 


"Soldering 
temperature 
Tso1 
260 
·C 


*1 
Pulse width~100Jls, 
Duty ratio=O.OOl 
*2 
RH=40-60%. 
AC for 1 minute 


* 3 
For 5 seconds 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
IF=20mA 
- 
1.2 
1.4 
V 


Peak forward 
voltage 
VFM 
IFM=0.5A 
- 
3.0 
4.0 
V 
Input 
Reverse current 
h 
VR=3V 
- 
- 
10 
JiA 
Terminal 
capacitance 
C, 
V=O, f=IkHz 
- 
50 
250 
pF 


Output 
Collector 
dark current 
ICED 
VcE=20V,IF=0 
- 
- 
10-7 
A 
Current transfer 
ratio 
CTR 
IF=20mA, 
VcE=5V 
10 
- 
100 
% 
Collector·emitter 
saturationvoltage 
V CE(S8t) 
h=40mA,Ic=lmA 
- 
0.1 
0.4 
V 


Transfer Isolation 
resistance 
R,so 
DC500V, RH=40-60% 
10'· 
1011 
- 
n 


charac- 
Floating 
capacitance 
C, 
V=O, f=lMHz 
- 
0.5 
- 
pF 
teristics 
Cut-off frequency 
fc 
VcE=2V, Ic=2mA, 
RL=100n 
12 
80 
- 
kHz 


Response time (Rise) 
tr 
VcE=2V, Ic=2mA 
- 
3 
20 
Jis 
Response time (Fall) 
t, 
RL=100n 
- 
4 
30 
JiS 


Fig. 1 
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Fig, 8 
Collector-emitter Saturation Voltage 
vs. Ambient Temperature 
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Bi-directional 
Linear Outout 
Tyoe Photocouoler 


• 
Outline 
Dimensions 
PC619 


1. 
On-state 
resistance 
MAX. 
200n, Off-state 


resistance: 
MIN. 300Mn 


2. 
Resistance 
linearity: 
99.9% 
3. 
Response 
time ton, tou: MAX. 15J.ls 
at IF=16mA, 
V46=5V, 
RL=50n 
4. 
Isolation 
voltage 
between 
input and output 
V1SO: 
2,000Vrms 


5. 
UL recognized, 
file No. E64380 


Internal 
connection 


diagram 


PC6I9 
SHARP !~ 
lH--J 


• 
Applications 


1. 
Analog 
switches 
2. 
Audio 
equipment, 
such 
as 
VCRs, 
radio- 
cassette 
tape recorders, 
and stereo 
compo- 


nents, etc. 
3. 
Signal 
transmission 
between 
circuits 
of 
different 
potentials 
and impedances 
CD Anode 
~ 
Cathode 


® NC 
® Source 
® N C (May 
not 
be externally 
connected) 


® Drain 


Parameter 
Symbol 
Rating 
Unit 
Forward current 
IF 
60 
mA 


Input 
"Peak 
forward current 
IrM 
0.5 
A 
Reverse voltage 
VR 
6 
V 


Power dissipation 
PI 
150 
mW 
Output current 
10 
100 
mA 


Output 
·'Breakdown 
voltage 
VBR 
30 
V 
Power dissipation 
P, 
300 
mW 


·'Isolation 
voltage 
V'so 
2,000 
Vrms 


Operating temperature 
Topr 
-25-+100 
"C 


Storage temperature 
Ts," 
-40-+125 
·C 
··Soldering temperature 
Tso, 
260 
"C 


*1 
Pulse width~100,us, Duty ratio=O.OI 
* 2 
Applies to forward and reverse directions between terminals 4 and 6 


*3 
RH=40-60%, 
AC for 1 minute 


* 4 
For 10 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
IF=16mA 
- 
1.2 
1.4 
V 


Peak forward 
voltage 
VFM 
IFM=0.5A 
- 
- 
3.0 
V 
Input 
Reverse current 
h 
VR=6V 
- 
- 
10 
J-LA 


Terminal 
capacitance 
(;,1 
V=O, f=lMHz 
- 
50 
250 
pF 
.2Collector dark current 
Id 
V••= 15V, h=O 
- 
- 
50 
nA 
.20ff·state 
resistance 
ROFF 
V••= 15V, h=O 
300 
- 
- 
Mn 
Output 
.20n·state 
resistance 
RON 
h=16mA,I 
••=100J-LA 
- 
- 
200 
n 
Terminal 
capacitance 
e,. 
V••= =0, f=lMHz 
- 
- 
15 
pF 
Isolation 
resistance 
R,so 
DC500V, RH=40-60% 
10" 
- 
- 
n 


Transfer 
Floating 
capacitance 
C, 
V=O, f=lMHz 
- 
- 
2.5 
pF 
charac· 
Turn·on 
time 
ton 
- 
- 
15 
J-LS 
teristics 
Turn·off 
time 
torr 
IF=16mA, 
V••=5V, RL=50n 
- 
- 
15 
J-LS 


Resistance 
linearity 
- 
Ir=16mA,I,,=25uArms,f=IkHz 
- 
99.9 
- 
% 


Fig. 1 
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Output Power Dissipation ys. 
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Relative Dark Current vs. 
Ambient Temperature 
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PC702V 
HighCollector-emitter Voltage 
Type Photocoupler 


'* 
Lead forming 
type (1 type) is also available. 
(PC702Vl) 
(Page 482) 


• 
Features 
• 
Outline 
Dimensions 


1. 
High collector-emitter 
voltage 
(V CEO: 70V) 
2. 
High isolation 
voltage 
between 
input 
and 
output 
(V1SO: 
5,000Vrms) 
3. 
TTL 
compatible 
output 
4. 
UL recognized, 
file No. E64380 
TDv 
approved, 
No. R40181 


l~ 


PC702V 
~o 
SHARP 
tJ-, 


•.. ~ 
c..O 


• 
Applications 


1. 
Telephone 
sets, telephone 
exchangers 


2. 
System 
appliances, 
measuring 
instruments 
3. 
Signal 
transmission 
between 
circuits 
of 
different 
potentials 
and impedances 


Internal connection 
diagram 


~ 


CD ®® 


CD Anode 
@ Emitter 


® Cathode 
® Collector 


® NC 
® Base 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
Ir 
60 
mA 


Input 


UPeak forward 
current 
IFM 
1.5 
A 


Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
105 
mW 
Collector-emitter 
voltage 
VCEO 
70 
V 


Emitter-collector 
voltage 
VECO 
6 
V 


Output 
Collector-base 
voltage 
VCBO 
70 
V 
Emitter-base 
voltage 
VEBO 
6 
V 
Collector 
current 
Ic 
50 
mA 
Collector 
power dissipation 
Pc 
160 
mW 
Total 
power dissipation 
Ptot 
200 
mW 


·'Isolation 
voltage 
V'so 
5,000 
Vrms 


Operating 
temperature 
Topr 
-55-+100 
·C 


Storage 
temperature 
Tst• 
-55-+150 
"C 
·'Soldering 
temperature 
Tsot 
260 
"C 


*1 
Pulse width~10J.ls, 
Duty ratio=0.0004 
* 2 
RH =40-60%, 
AC for 1 minute 
* 3 
For 10 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
IF=60mA 
- 
1.4 
1.7 
V 
Input 
Reverse current 
IR 
VR=6V 
- 
- 
10 
p.A 


Terminal 
capacitance 
C. 
V=O, f=1kHz 
- 
30 
250 
pF 
Output 
Collector 
dark current 
IcEo 
VcE=10V, Ir=O 
- 
- 
5X 10-' 
A 
"Current 
transfer 
ratio 
CTR 
IF=10mA, 
VcE=5V 
40 
- 
320 
% 


Collector-emitter 
saturationvoltage 
V CE(S8t) 
Ir=10mA, 
Ic=2.5mA 
- 
0.1 
0.4 
V 


Transfer 
Isolation 
resistance 
RIso 
DC500V, RH=40-60% 
5x1010 
1011 
- 
0 
charac- 
Floating 
capacitance 
Cr 
V=O, f=1MHz 
- 
0.6 
1.0 
pF 
teristics 
Cut-off frequency 
fc 
IF=IOmA,Vcc=5V,R,=750, R'E=OO 
- 
150 
- 
kHz 


Response time (Rise) 
tr 
IF=10mA, 
Vcc=5V 
- 
2 
7 
p.s 
Response time (Fall) 
t, 
RL =750, 
RBE=oo 
- 
2 
8 
p's 


Model No. 
Rank mark 
CTR(%) 


PC702VA 
A 
40-80 


PC702VB 
B 
63-125 


PC702VC 
C 
100-200 


PC702VD 
D 
160-320 


PC702VAB 
A or B 
40-125 


PC702VBC 
B or C 
63-200 


PC702VCD 
Cor 
D 
100-320 


PC702V 
A, B, C or D 
40-320 


~ 
60 
\ 
\ 


Fig. 2 
Collector Power Dissipation ys. 
Ambient Temperature 
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Forward Current ys. Ambient 
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Current Transfer Ratio vs. 
Forward Current 
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Fig. 7 
Relative Current Transfer Ratio vs. 
Ambient Temperature 
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Forward Current vs. Forward Voltage 
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Fig. 8 
Collector-emitter Saturation Voltage 
vs. Ambient Temperature 
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Response Time vs. Load Resistance 
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Fig. 9 
Collector Dark Current vs. 
Ambient Temperature 
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Voltage vs. Forward Current 
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PC703V 


High 
Collector-emitter 
Voltage 
Type 


Photocoupler 
* Lead forming 
type (I type) is also available 
(PC703VI) 
(Page 482) 


• 
Features 
• 
Outline 
Dimensions 


1. 
High collector-emitter 
voltage 
(V CEO: 
70V) 
2. 
High 
isolation 
voltage 
between 
input 
and 


ouoput 
(V1SO 
: 5,OOOVrms) 
3. 
TTL 
compatible 
output 
4. 
UL recognized, 
file No. E64380, TUV 
ap- 
proved, 
No. R40181 
CTR 
Rank mark 


• 
Applications 


1. 
Telephone 
sets, telephone 
exchangers 
2. 
System 
appliances, 
measuring 
instruments 
3. 
Signal 
transmission 
between 
circuits 
of 


different 
potentials 
and impedances 


Parameter 
Symbol 
Rating 
Unit 
Forward 
voltage 
IF 
50 
mA 


Input 
"Peak 
forward 
voltage 
IFM 
1 
A 
Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
70 
mW 
Collector-emitter 
voltage 
VCEO 
70 
V 
Emitter-collector 
voltage 
VECO 
6 
V 


Output 
Collector-base 
voltage 
VCDO 
70 
V 
Emitter-base 
voltage 
VEDO 
6 
V 
Collector 
current 
Ic 
50 
mA 
Collector 
power dissipation 
Pc 
160 
mW 
Total 
power dissipation 
P,O, 
200 
mW 
'2Isolation 
voltage 
V'so 
5,000 
Vrms 
Operating 
temperature 
Topr 
-30-+100 
'C 
Storage 
temperature 
Ts•• 
-55-+125 
'C 


*3So1dering temperature 
Tso• 
260 
'C 


* 1 
Pulse width:;:;100j.ts, Duty ratio=O.OOl 
*2 
RH=40-60%, 
AC for 1 minute 
* 3 
For 10 seconds 


Internal connection 
diagram 


~ 


CD 
®® 


CD Anode 
@ Emitter 


® Cathode 
® Collector 


® NC 
® Base 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
IF=20mA 
- 
1.2 
1.4 
V 


Peak 
forward 
voltage 
VFM 
IFM=O.5A 
- 
- 
3.0 
V 
Input 
Reverse 
current 
IR 
VR=4V 
- 
- 
10 
JJ.A 


Terminal 
capacitance 
C, 
V=O, 
f=lkHz 
- 
30 
250 
pF 


Output 
Collector 
dark 
current 
IcEo 
VcE=20V, 
IF=O, RBE=OO 
- 
- 
10-7 
A 


Current 
transfer 
ratio 
CTR 
IF=10mA, 
VcE=5V, 
RBE=OO 
40 
- 
320 
% 


Collector·emittersaturationvoltage 
VCE(S8t) 
IF=20mA, 
Ic=lmA, 
RBE=OO 
- 
0.1 
0.2 
V 


Transfer 
Isolation 
resistance 
RlSo 
DC500V, 
RH=40-60% 
5 x 10'• 
10" 
- 
0 


charac· 
Floating 
capacitance 
Cr 
V=O, 
f=lMHz 
- 
0.6 
1.0 
pF 
teristics 
Cut-off 
frequency 
fc 
VCE=5V,Ic=2mA,RL=1000,RBE=co 
- 
80 
- 
kHz 


Response 
time (Rise) 
t, 
VcE=2V, 
Ic=2mA 
- 
4 
15 
JJ.s 


Response 
time (Fall) 
t, 
RL = 1000, RBE= 00 
- 
3 
15 
JJ.s 


Model 
No. 
Rank 
mark 
CTR(%) 
PC703VA 
A 
40- 
80 


PC703VB 
B 
63-125 


PC703VC 
C 
100-200 


PC703VD 
D 
160-320 


PC703VAB 
A or B 
40-125 


PC703VBC 
B or C 
63-200 


PC703VCD 
Cor 
D 
100-320 


PC703V 
A, B, Cor 
D 
40-320 


Fig. 1 
Forward Current vs. 
Ambient Temperature 
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Fig. 2 
Collector Power Dissipation vs. 
Ambient Temperature 
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Fig. 5 
Current Transfer Ratio vs. 
Forward Current 
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Fig. 7 
Relative Current Transfer Ratio vs. 
Ambient Temperature 
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Fig, 6 
Collector Current vs. 
Collector-emitter Voltage 
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Fig, 8 
Collector-emitter Saturation 
Voltage vs. Ambient Temperature 
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Fig. 12 
Collector-emitter Saturation Voltage 
Y5. Forward Current 
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PC713V /PC714V 
High Isolation Voltage Type, Gen- 
eral Purpose Photocoupler 


Lead forming 
type (I type) of PC713V/PC714V is also available. 
(PC713VI!PC714VI) 


(Page 482). 
Features 


1. 
TTL 
compatible 
output 
2. 
Current 
transfer 
ratio 
CTR: MIN. 50% at h = 5mA, V CE = 5V 
3. 
Low collector 
dark 
current 
(1cEO: MAX. 10-7 A at V CE = 20V) 
4. 
High isolation 
voltage 
between 
input 
and 
output 
(V1SO: 
5,000Vrms) 
5. 
UL recognized, 
file No. E64380 
TOV 
approved, 
No. R20036 


• 
Applications 


1. 
System 
appliances, 
measuring 
instruments 
2. 
Registers, 
copiers, 
automatic 
vending 
machines 
3. 
Electric 
home 
appliances 
such 
as 
fan 
heaters 
4. 
Medical 
instruments, 
physical 
and chemi- 
cal equipment 
5. 
Signal 
transmission 
between 
circuits 
of 
different 
potentials 
and impedances 


Parameter 
Symbol 
Rating 
Unit 


Forward 
current 
IF 
50 
mA 


Input 
*lPeak forward current 
hM 
1 
A 


Reverse 
voltage 
VB 
6 
V 


Power 
dissipation 
P 
70 
mW 


Collector·emitter voltage 
VeEo 
35 
V 


Emitter·collector voltage 
VEeo 
6 
V 


Output 
.2Collector·emitter voltage 
VeBo 
35 
V 


.2Emitter· base voltage 
VEBO 
6 
V 


Collector 
current 
Ie 
50 
mA 


Collector power dissipation 
Pe 
150 
mW 


Total power dissipation 
Ptot 
170 
mW 


·'Isolation 
voltage 
V,so 
5,000 
Vrms 


Operating 
temperature 
Topr 
-25-+100 
'C 


Storage 
temperature 
Tstg 
-40- 
+ 125 
'C 


·'Soldering 
temperature 
Tso1 
260 
'C 


• 
Outline 
Dimensions 


(Unit: 
mm) 


Internal 
connection 
~ 
diagram 


PC713V 
Mci 
~® ®@ 


SHARP th 


<0 


CD ~® 


2.54 


CD Anode 
~ 
Cathode 


® NC 


~\ 
«;~2;-13'~ 


@ Emitter 
® Collector 
® Base 


Internal 
connection 


diagram 


~ 
CD 
~ 
® 


; 7.12>0·5 
I 


1r?~::;I.'1 
--' 
If) 
-M 


r- 
If) 
M 
~ 
M 


0.5 
2.54 


CD Anode 
@ Emitter 
~ 
Cathode 
® Collector 
® NC 
® NC 


* 1 
Pulse 
width~ 
lOOps, Duty 
ratio 
=0.001 
* 2 
Applies 
only 
to PC713V 


*3 
RH=40-60%, 
AC for 
1 minute 


* 4 
For 
10 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
Ir=20mA 
- 
1.2 
1.4 
V 
Peak forward 
voltage 
VFM 
IFM=0.5A 
- 
- 
3.0 
V 
Input 
Reverse current 
IR 
VR=4V 
- 
- 
10 
J1A 
Terminal 
capacitance 
C. 
V=O, f=lkHz 
- 
30 
250 
pF 
Output 
Collector 
dark current 
IcEo 
VcE=20V, IF=O, .5RoE=00 
- 
- 
10-7 
A 
··Current 
transfer 
ratio 
CTR 
IF=5mA, 
VcE=5V, "ROE=oo 
50 
100 
600 
% 
Collector-emitte 
saturation 
VCE(5at) I.=20mA, Ic=lmA, osROE=oo 
- 
0.1 
0.2 
V 
voltage 


Transfer 
Isolation 
resistance 
R1so 
DC500V, RH=40-60% 
5x 1010 
lO" 
- 
0 


charac· 
Floating 
capacitance 
C, 
V=O, f=lMHz 
- 
0.6 
1.0 
pF 
teristics 
Cut-off frequency 
fc 
VCE=5V,Ic=2mA,RL=1000,"R.,=co 
- 
80 
- 
kHz 
Response time (Rise) 
tr 
VcE=2V, Ic=2mA 
- 
4 
18 
J1S 
Response time (Fall) 
t, 
RL = 1000, "ROE=00 
- 
3 
18 
j.lS 


Model No. 
CTR (%) 


PC713VA/PC714VA 
80-160 


PC713VB/PC714VB 
130-260 


PC713VC/PC714VC 
200-400 


PC713VAB/PC714VAB 
80-260 


PC713VBC/PC714VBC 
130-400 


PC713VAC/PC7134VAC 
80-400 


Fig. 1 
Forward Current ys. Ambient 
Temperature 
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Collector Power Dissipation ys. 
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Current Transfer Ratio vs. 
Forward Current 
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Relative Current Transfer Ratio vs. 
Ambient Temperature 
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Collector Current vs. 
Collector-emitter Voltage 
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Fig. 8 
Collector-emitter Saturation Voltage 
vs. Ambient Temperature 
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Collector 
Dark Current 
vs. 
Ambient 
Temperature 
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Collector-base Dark Current vs.Ambient 
Temperature 
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PC715V 


• 
Features 


1. 
High current 
transfer 
ratio 
(CTR: 
MIN. 600% at 1p=lmA, 
VcE=2V) 


2. 
High isolation 
voltage 
between 
input 
and 
output 
(ViSO 
: 5,000Vrms) 
3. 
UL recognized, 
file No. E64380 
TDv 
approved 
No. R20036 


• 
Applications 


1. 
System 
appliances, 
measuring 
instruments 


2. 
Copiers, 
automatic 
vending 
machines 


3. 
Medical 
instruments 
4. 
Signal 
transmission 
between 
circuits 
of 
differrent 
potentials 
and impedances 


Internal connection 
diagram 


~ 


CD 
® ® 


CD Anode 
® Emitter 
® Cathode 
® Collector 
® NC 
® NC 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
50 
mA 


Input 
·'Peak 
forward 
current 
hM 
1 
A 
Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
70 
mW 
Collector-emitter 
voltage 
VCEO 
35 
V 


Output 
Emitter-collector 
voltage 
VECO 
6 
V 
Collector 
current 
Ic 
80 
mA 
Collector 
power dissipation 
Pc 
150 
mW 
Total 
power dissipation 
Plot 
170 
mW 
·'Isolation 
voltage 
Visa 
5,000 
Vrms 
Operating 
temperature 
Topr 
-25-+100 
"C 
Storage 
temperature 
Ts•• 
-40-+125 
"C 


.3Soldering 
temperature 
Tso1 
260 
T 


*1 
Pulse width~100,us, 
Duty ratio=O.OOl 
*2 
RH=40-60%, 
AC for 1 minute 
* 3 
For 10 seconds 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
current 
VF 
IF= 10mA 
- 
1.2 
1.4 
V 


Peak 
forward 
current 
VFM 
IFM=0.5A 
- 
- 
3.0 
V 


Input 
Reverse 
voltage 
IR 
VR=4V 
- 
- 
10 
J.1A 


Power 
dissipation 
Ct 
V=O, 
f=lkHz 
- 
30 
250 
pF 


Output 
Cell ector 
dark 
current 
IcEo 
VcE=lOV, 
h=O 
- 
- 
10-· 
A 


Current 
transfer 
ratio 
CTR 
IF=lmA, 
VcE=2V 
600 
1,600 
7,500 
% 


Collector·emittersaturation voltage 
V CE(sat) 
IF=20mA, 
Ic=5mA 
- 
- 
1.0 
V 


Transfer 
Isolation 
resistance 
R,so 
DC500V, 
RH=40-60% 
5 x 101D 
lO" 
- 
0 


charac- 
Floating 
capacitance 
C, 
V=O, 
f=lMHz 
- 
0.6 
1.0 
pF 
teristics 
Cut-off 
frequency 
fo 
VcE=2V, 
Ic=2mA, 
RL=lOOO 
- 
6 
- 
kHz 


Response 
time 
(Rise) 
tr 
- 
60 
250 
J.1s 


Response 
time 
(Fall) 
t, 
VcE=2V, 
Ic=lOmA, 
RL=lOOO 
- 
53 
250 
J.1S 


Fig. 1 
Forward Current ys. 
Ambient Temperature 
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Fig. 2 
Collector Power Dissipation ys. 
Ambient Temperature 
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Collector Current vs. 
Collector-emitter Voltage 


16 
ImA 
(Ta=25'C) 


0.9mA 


Fig. 5 
Current Transfer Ratio vs. 
Forward Current 
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Fig. 7 
Collector Current vs. 
Collector-emitter Voltage 
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Fig. 9 
Collector-emitter Saturation Voltage 
vs. Ambient Temperature 
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Collector Dark Current vs. 
Ambient Temperature 
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PC716V 
High Sensitivity. High Output 
Type Photocoupler 
* Lead forming 
type (I type) is also available. 
(PC716VI) (Page 482) 


• 
Features 
• 
Outline Dimensions 


1. 
High current 
transfer 
ratio 


(CTR: MIN. 1,000% at h=lmA, 
VcE=2V) 


2. 
High collector 
power 
dissipation 
(Pc: 300mW) 
3. 
High isolation 
voltage 
between 
input 
and 
output 
(V1SO: 
5,000Vrms) 
4. 
UL recognized, 
file No. E64380 
TDv 
approved 
No. R20036 


• 
Applications 


1. 
DC-DC SSRs 


2. 
Power 
monitors, 
welding 
machines 


3. 
System 
appliances, 
measuring 
instruments 


4. 
Signal 
transmission 
between 
circuits 
of 
different 
potentials 
and impedances 


7.12'05 


~"' 
I 
"I 


tn~,j,~ 
OM. 


~ 
"I 
~ 
0,5",1 
M 


2.54,,·25 


Internal connection 
diagram 


~ 


Q) 
CZ) ® 


Q) Anode 
@ Emitter 


CZ) Cathode 
® Collector 


® NC 
® NC 


Parameter 
Symbol 
Rating 
Unit 


Forward 
current 
h 
50 
mA 


Input 
"Peak 
forward 
current 
IFM 
1 
A 


Reverse voltage 
VR 
6 
V 


Power dissipation 
P 
70 
mW 


Collector-emitter 
voltage 
VeEo 
35 
V 


Output 
Emitter-collector 
voltage 
VEeo 
6 
V 


Collector 
current 
Ie 
200 
mA 


Collector 
power dissipation 
Pc 
300 
mW 
Total 
power dissipation 
PIOI 
350 
mW 


"Isolation 
voltage 
Visa 
5,000 
Vrms 
Operating 
temperature 
Topr 
-25- 
+ 100 
'C 


Storage 
temperature 
TSIg 
-40- 
+ 125 
"C 


"Soldering 
temperature 
Tso1 
260 
'C 
* 1 
Pulse width;;;; 100}ls, Duty ratio=O.OOl 
*2 
RH=40-60%, 
AC for 1 minute 


* 3 
For 10 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
IF=10mA 
- 
1.2 
1.4 
V 


Peak 
forward 
voltage 
VFM 
IFM=0.5A 
- 
- 
3.0 
V 
Input 
Reverse 
current 
r. 
VR=4V 
- 
- 
10 
J1.A 


Terminal 
capacitance 
C, 
V=O, 
f=lkHz 
- 
30 
250 
pF 


Output 
Collector 
dark 
current 
IcEo 
VcE=10V,IF=0 
- 
- 
10-- 
A 


Current 
transfer 
ratio 
CTR 
IF=lmA, 
VcE=2V 
1,000 
6,000 
15,000 
% 
Collector·emittersaturation voltage 
V CE(sat) 
IF=20mA,Ic=10mA 
- 
- 
1.2 
V 


Transfer 
Isolation 
resistance 
R,so 
DC500V, 
RH=40-60% 
5x1010 
10" 
- 
0 


charac· 
Floating 
capacitance 
C, 
V=O, 
f=lMHz 
- 
0.6 
1.0 
pF 
teristics 
Cut-off 
frequency 
fc 
V CE= 2V, Ic = lOrnA, 
RL = 1000 
- 
3 
- 
kHz 


Response 
time 
(Rise) 
tr 
- 
130 
400 
J1.s 


Response 
time 
(Fall) 
t, 
VcE=2V, 
Ic=20mA, 
RL=1000 
- 
60 
350 
J1.S 


Fig. 1 
Forward Current ys. 
Ambient Temperature 
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Collector Power Dissipation ys. 
Ambient Temperature 
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Forward Current ys. 
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Fig. 5 
Current Transfer Ratio vs. 
Forward Current 
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Fig. 7 
Collector Current vs. 
Collector-emitter Voltage (2) 
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Fig. 9 
Collector-emitter Saturation Voltage 
vs. Ambient Temperature 
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Collector Current vs. 
Collector-emitter Voltage (1) 
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Fig. 8 
Relative Current Transfer Ratio vs. 
Ambient Temperature 
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Collector Dark Current vs. 
Ambient Temperature 
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PC723V 
HIghCollector-emItter Voltage Type 
Photocoupler 


* 
Lead forming type (I type) of PC723V is also available. 
(PC723VI) 
(Page 482) 


• 
Features 


1. 
High collector-emitter 
voltage 
(VCEO: 80V) 
2. 
High isolation 
voltage 
between 
input and 
output (ViSO: 5,000Vrms) 
3. 
Current 
transfer 
ratio 
CTR: MIN. 50% at h = 5mA, V CE = 5V 
4. 
TTL 
compatible 
output 
5. 
UL recognized, 
file No. E64380 
TUV approved, 
No. R20036 


• 
Applications 


1. 
Telephone 
systems, telegram 
systems 
2. 
System appliances, 
measuring 
instruments 
3. 
Signal 
transmission 
between 
circuits 
of 
different 
potentials 
and impedances 


Internal connection 
diagram 
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Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
Ie 
50 
mA 


Input 
"Peak 
forward 
current 
IFM 
1 
A 
Reverse voltage 
VB 
6 
V 
PO-wer dissipation 
P 
70 
mW 
Collector-emitter 
voltage 
VCEO 
80 
V 


. Emitter-collector 
voltage 
VECO 
6 
V 


Output 
Collector-base 
voltage 
VCBO 
130 
V 
Emitter-base 
voltage 
VEBO 
6 
V 
Collector 
current 
Ic 
50 
mA 
Collector 
power dissipation 
Pc 
150 
mW 
Total 
power dissipation 
P,o' 
200 
mW 
.2Isolation 
voltage 
V"o 
5,000 
Vrms 
Operating 
temperature 
Topr 
-25-+100 
'C 
Storage 
temperature 
Tst• 
-40-+125 
'C 


*3So1dering temperature 
Tso1 
260 
'C 


*1 
Pulse width~100}Ls, Duty ratio=O.OOI 
*2 
RH=40-60%, 
AC for 1 minute 
* 3 
For 10 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
IF=20mA 
- 
1.2 
1.4 
V 


Peak 
forward 
voltage 
VFM 
IFM=0.5A 
- 
- 
3.0 
V 


Input 
Reverse 
current 
IR 
VR=4V 
- 
- 
10 
J.LA 


Terminal 
capacitance 
C 
V=O, 
f=lkHz 
- 
30 
250 
pF 


Output 
Collector 
dark 
current 
ICED 
VcE=40V, 
IF=O, 
RBE=OO 
- 
- 
10-7 
A 


Current 
transfer 
ratio 
CTR 
IF=5mA, 
VcE=5V, 
RBE=OO 
50 
100 
400 
% 


Collector·emittersaturation voltage 
V CE(sat) 
IF=20mA, 
Ic=lmA, 
RBE=OO 
- 
0.1 
0.3 
V 


Transfer 
Isolation 
resistance 
R,so 
DC500V, 
RH=40-60% 
5 X 1010 
10" 
- 
0 


charac· 
Floating 
capacitance 
Cr 
V=O, 
f=lMHz 
- 
0.6 
1.0 
pF 


teristics 
Cut-off 
frequency 
fc 
VcE=5V,lc=2mA, 
R, =1000, R.E=oo 
- 
50 
- 
kHz 


Response 
time 
(rise) 
t, 
V cE=2V, 
Ic=2mA 
- 
6 
20 
J.Ls 


Fall 
time 
(fall) 
tr 
RL=1000, 
RBE=OO 
- 
7 
20 
J.Ls 


Fig. 1 
Forward Current ys. 
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Collector Power Dissipation ys. 
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Fig. 6 
Collector Current vs. 
Collector-emitter Voltage 
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Fig. 5 
Current Transfer Ratio vs. 
Forward Current 
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Ambient Temperature 
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Collector Dark Current vs, 
Ambient Temperature 
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PC724 V 
High Input Current 
Type Photocoupler 


• 
Features 


1. 
High input current 
(h: 
MAX. 150mA) 
2. 
High isolation 
voltage 
between 
input 
and 
output 
(V1SO: 
5,OOOV rms) 


3. 
Standard 
dual-in-line 
package 


• 
Applications 


1. 
Telephone sets 
2. 
I/O interfaces for microcomputer 
3. 
System 
appliances, 
measuring 
instru- 


ments 
4. 
Signal transmission between circuits of 
different potentials 
and impedances 


Internal connecti on 
diagram 


~ 


CD 
®® 


CD Anode 
@ Emitter 


® Cathode 
® Collector 


® NC 
® NC 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
h 
150 
mA 


Input 
·'Peak 
forward 
current 
IFM 
1 
A 


Reverse voltage 
VR 
6 
V 


Power dissipation 
P 
230 
mW 
Collector· emitter 
voltage 
VeEo 
35 
V 


Output 
Emitter-collector 
voltage 
VEeo 
6 
V 


Collector 
current 
Ie 
80 
mA 
Collector 
power dissipation 
Pc 
160 
mW 
Total 
power dissipation 
Plot 
320 
mW 
.2Isolation 
voltage 
VISO 
5,000 
Vrms 


Operating 
temperature 
Topr 
-25-+100 
'C 


Storage 
temperature 
Ts," 
-55-+125 
'C 
·'Soldering 
temperature 
Tso1 
260 
'C 


* 1 
Pulse width;;;;100ps, Duty ratio=O.OOI 
*2 
RH=40-60%, 
AC for 1 minute 


* 3 
For 10 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
h=100mA 
- 
1.4 
1.7 
V 


Peak forward 
voltage 
VFM 
IFM=0.5A 
- 
~ 
3.0 
V 


Input 
Reverse current 
IR 
VR=4V 
- 
- 
10 
J.lA 
Terminal 
capacitance 
Ct 
V=O, f=lkHz 
- 
30 
250 
pF 
Output 
Collector 
dark current 
IcEo 
VcE=20V,IF=0 
- 
- 
10-7 
A 
Current 
tranfer 
ratio 
CTR 
h=100mA, 
VcE=2V 
20 
- 
80 
% 


Collector· emitter saturation voltage 
V CE(5atl 
IF=100mA,Ic=lmA 
- 
0.1 
0.2 
V 


Transfer 
Isolation 
resistance 
RIso 
DC500V, RH=40-60% 
5x101o 
1X 1011 
- 
0 


charac- 
Floating 
capacitance 
C, 
V=O, f=lMHz 
- 
0.6 
1.0 
pF 
teristics 
Cut-off frequency 
fc 
VcE=5V, 
Ic=2mA, 
RL=100O 
- 
100 
- 
kHz 


Response time (Rise) 
tr 
VcE=5V, 
Ic=2mA 
- 
4 
18 
J.ls 


Response time (Fall) 
t, 
RL = 1000 
- 
3 
18 
J.ls 


Fig. 1 
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Fig. 2 
Collector Power Dissipation ys. 
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Collector Dark Current ys. 
Ambient Temperature 
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Collector Current ys. 
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Fig. 10 
Collector-emitter Saturation 
Voltage YS. Forward Current 
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PC725V 
High Sensitivity, High Collector-emitter 
Voltage 
Type Photocoupler 


* 
Lead forming 
type is also available. 
(PC725W) 
(Page 482) 


• 
Features 
• 
Outline 
Dimensions 


1. 
High collector-emitter 
voltage 
(V CEO: 300V) 
2. 
High current 
transfer 
ratio 
(CTR: MIN. 1,000% at h=lmA, 
VcE=2V) 
3. 
High isolation 
voltage 
between 
input and 


output 
(V1SO: 
5,000Vrms) 
4. 
Low collector 
dark 
current 


(lCEO: 
MAX. 10-6 A at V CE = 200V) 


1.2 
O.9±O·'-T! 
'~I-I I 


• 
Applications 


1. 
Telephone 
sets, telephone 
exchangers 
2. 
Power 
apparatus 
switchboards 
3. 
Numerical 
control 
machines 
4. 
DC-DC SSRs, DC motor 
controllers 


Parameter 
Symbol 
Rating 
Unit 
Forward 
voltage 
IF 
50 
mA 


Input 


UPeak forward 
voltage 
IFM 
1 
A 
Reverse current 
VR 
6 
V 
Power dissipation 
P 
70 
mW 
Collector-emitter 
voltage 
VeEo 
300 
V 
Collector-base 
voltage 
VeBo 
300 
V 


Output 
Emitter-base 
voltage 
VEBO 
6 
V 
Collector 
current 
(forward) 
Ie 
150 
mA 
Collector 
current 
(reverse) 
Ie 
-10 
mA 
Collector 
power dissipation 
Pe 
300 
mW 
Total 
power dissipation 
Plot 
350 
mW 
"Isolation 
voltage 
V1SO 
5,000 
Vrms 
Operating 
temperature 
Topr 
-25-+100 
'C 
Storage 
temperature 
Tstg 
-40-+125 
'C 
·'Soldering 
temperature 
Tso1 
260 
'C 


* 1 
Pulse width~ 100j.ls, Duty ratio = 0.001 


*2 
RH=40-60%, 
AC for 1 minute 
* 3 
For 10 seconds 


Internal connection 
diagram 


® 
® 
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®NC 


@Emitter 


®Collector 
®Base 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
current 
V. 
I.=IOmA 
- 
1.2 
1.4 
V 


Peak 
forward 
current 
V'M 
I.M=0.5A 
- 
- 
3 
V 
Input 


Reverse 
voltage 
r. 
VR=4V 
- 
- 
10 
J'A 
Power 
dissipation 
C. 
V=O, 
f=lkHz 
- 
30 
250 
pF 


Output 
Collector 
dark 
current 
IcEo 
VcE=200V, 
1.=0, 
RBE=oo 
- 
- 
10-· 
A 


Current 
transfer 
ratio 
CTR 
I.=lmA, 
VcE=2V, 
RBE=oo 
1,000 
4,000 
15,000 
% 
Collector-emittersaturation voltage 
V CE(Sat) 
I.=20mA, 
Ic=100mA, 
RBE-oo 
- 
- 
1.2 
V 


Transfer 
Isolation 
resistance 
R1so 
DC500V, 
RH=40-60% 
5x10IO 
10" 
- 
0 


charac- 
Floating 
capacitance 
C, 
V=O, 
f=lMHz 
- 
0.6 
1.0 
pF 
teristics 
Cut-off 
frequency 
fc 
VCE=2V, Ic=20mA, RL =1000, RBE=OC 
1 
7 
- 
kHz 


Response 
time 
(Rise) 
tr 
VCE=2V, 
Ic=20mA 
- 
100 
300 
J's 


Response 
time 
(Fall) 
tr 
RL = 1000, 
RBE= 00 
- 
20 
100 
J's 


Fig. 1 
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Fig. 2 
Collector Power Dissipation ys. 
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Fig. 5 
Current Transfer Ratio vs. Forward 
Current 
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Relative Current Transfer Ratio vs. 
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Collector Dark Current vs. 
Ambient Temperature 
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Fig. 6 
Collector Current vs. 
Collector-emitter Voltage 
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PC733 
'* 
Lead fonning 
type (I type) is also available. 
(PC7331) (Page 482) 
• 
Features 
• 
Outline 
Dimensions 


1. 
AC input response 


2. 
High isolation voltage between 
input and 
output (V1SO: 5,OOOVrms) 


3. 
Current 
transfer 
ratio 
CTR: MIN. 15% at h=±lmA, 
VcE=5V 


4. 
Low collector 
dark current 


(ICEO: 
MAX. 10-7A at V CE = 20V) 
5. 
TTL 
compatible 
output 
6. 
UL recognized, 
file No. E64380 


PC733 
SHARP 


• 
Applications 


1. 
Telephone 
sets 


2. 
Programmable 
controllers 


3. 
System appliances, 
measuring 
instruments 
4. 
Signal 
transmission 
between 
circuits 
of 
different 
potentials 
and impedances 


Internal connection 
diagram 


'" 
~3 
~ 
<0 


<D Anode, cathode @ Emitter 
® Anode, cathode ® Collector 
® NC 
® Base 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
+50 
mA 
Input 
uPeak 
forward 
current 
IFM 
±1 
A 
Power dissipation 
P 
70 
mW 


Collector-emitter 
voltage 
VeEo 
35 
V 


Emitter-collector 
voltage 
VEeo 
6 
V 


Output 
Collector- base voltage 
VeDo 
35 
V 
Emitter-base 
voltage 
VEDO 
6 
V 
Collector 
current 
Ie 
50 
mA 


Collector 
power dissipation 
Pe 
150 
mW 
Total 
power dissipation 
P,o, 
170 
mW 


"Isolation 
voltage 
VISO 
5,000 
Vrms 


Operating 
temperature 
Topr 
-25-+100 
·C 


Storage 
temperature 
TstO 
-40-+125 
·C 


"Soldering 
temperature 
Tso1 
260 
"C 
* 1 
Pulse width~ I00.us, Duty ratio=O.OOI 
* 2 
RH =40-60%, 
AC for 1 minute 
* 3 
For 10 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
IF==±20mA 
- 
1.2 
1.4 
V 


Input 
Peak 
forward 
voltage 
VFM 
IFM==±0.5A 
- 
- 
3.0 
V 
Terminal 
capacitance 
C, 
V==O, f==lkHz 
- 
50 
400 
pF 


Output 
Collector 
dark 
current 
ICED 
VcE==20V, IF==O, RBE==OO 
- 
- 
10-7 
A 


Current 
transfer 
ratio 
CTR 
IF==±lmA, 
VcE==5V, RBE==OO 
15 
- 
300 
% 


Collector·emittersaturationvoltage 
V CE(sat) 
IF==±20mA, 
Ic==lmA, 
RBE==OC 
- 
0.1 
0.2 
V 


Transfer 
Isolation 
resistance 
R,so 
DC500V, 
RH==40-60% 
5x1010 
10" 
- 
0 


charac· 
Floating 
capacitance 
Cr 
V==O, f==lMHz 
- 
0.6 
1.0 
pF 
teristics 
Cut-off 
frequency 
fc 
VcE=5V. Ic=2mA. R, = lOOn.R.,=CC 
15 
80 
- 
kHz 


Response 
time 
(Rise) 
tr 
VcE==2V, Ic==2mA 
- 
4 
18 
J1S 


Response 
time 
(Fall) 
tr 
RL ==1000, RBE==00 
- 
3 
18 
J1S 


Fig. 1 
Forward Current ys. Ambient 
Temperatu re 
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Collector Power Dissipation ys. 
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Diode Power Dissipation ys. 
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Fig. 9 
Relative Current Transfer Ratio vs. 
Ambient Temperature 
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Collector-emitter Saturation 
Voltage vs. Ambient Temperature 
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Ambient Temperature (2) 
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PC733H 
High Input Current. AC Input 
Type Photocoupler 


• 
Features 


1. 
AC polarity 
insensitive 
inputs 


2. 
High input current 
(h: MAX. 150mA) 


3. 
High isolation 
voltage 
between 
input 
and 
output 
(Visa: 5,OOOVrms) 
4. 
Low collector 
dark 
current 


(ICED: 
MAX. 10-7 A at V CE = 20V) 
5. 
TTL 
compatible 
output 
6. 
UL recognized, 
file No. E64380 


• 
Applications 


1. 
Telephone 
sets 
2. 
System 
appliances, 
measuring 
instruments 


3. 
Signal 
transmission 
between 
circuits 
of 
different 
potentials 
and impedances 


Internal 
connection 


diagram 
]rLYl 


~ 


0.5 
2.54 
8 
0.26 
8=0-13' 


CD Anode, 
cathode 
® Emitter 
~ 
Anode, 
cathode 
® Collector 


(3) NC 
® Base 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
±150 
mA 
Input 
"'Peak 
forward 
current 
hM 
±1 
A 
Power dissipation 
P 
230 
mW 
Collector-emitter 
voltage 
VCEO 
35 
V 
Emitter-collector 
voltage 
VECO 
6 
V 


Output 
Collector-base 
voltage 
VCBO 
35 
V 
Emitter-base 
voltage 
VEBO 
6 
V 
Collector 
current 
Ic 
80 
mA 
Collector 
power dissipation 
Pc 
160 
mW 
Total 
power dissipation 
Ptat 
320 
mW 
"Isolation 
voltage 
VISa 
5,000 
Vrms 
Operating 
temperature 
Topr 
-25- 
+ 100 
'C 
Storage 
temperature 
Ts,. 
-55-+125 
'C 
"Soldering 
temperature 
TSal 
260 
'C 


* 1 
Pulse width~100ps, 
Duty ratio=O.OOl 
*2 
RH=40-60%, 
AC for 1 minute 
* 3 
For 10 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
IF=±100mA 
- 
1.4 
1.7 
V 


Input 
Peak 
forward 
voltage 
VFM 
IFM= +0.5A 
- 
- 
3.0 
V 


Terminal 
capacitance 
Ct 
V=O, 
f=lkHz 
- 
50 
400 
pF 
Output 
Collector 
dark 
current 
IcEo 
VcE=20V, 
IF=O, RBE=co 
- 
- 
10-7 
A 
Current 
transfer 
ratio 
CTR 
I,=±100mA, VcE=2V,RBE=OC 
20 
- 
80 
% 
Collector·emittersaturationvoltage 
V CE(s.t) 
I,=±100mA, Ic=lmA, RBE=OC 
- 
0.1 
0.2 
V 


Transfer 
Isolation 
resistance 
R,so 
DC500V, 
RH=40-60% 
5 x 1010 
10" 
- 
0 
charac· 
Floating 
capacitance 
C, 
V=O, 
f=lMH. 
- 
0.6 
1.0 
pF 
teristics 
Cut-off 
frequency 
fc 
VCE=5V,Ic=2mA, Rl =1000, RBE=OC 
15 
80 
- 
kHz 


Response 
time 
(Rise) 
tr 
VcE=2V, 
Ic=2mA, 
- 
4 
18 
JiS 


Response 
time 
(Fall) 
tf 
RL=1000, 
RBE=co 
- 
3 
18 
Jis 


Fig. 1 
Forward Current ys. Ambient 
Temperature 
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Collector Power Dissipation ys. 
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Fig. 5 
Current Transfer Ratio vs. Forward 
Current 
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Fig. 7 
Relative Current Transfer Ratio vs. 
Ambient Temperature 
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Fig. 10 
Collector Dark Current vs. 
Ambient Temperature (2) 
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PC81 0 
High Speed 
Under 
High Load 
Resistance 
Photocoupler 


'* 
Lead forming type (I type) is also available. 
(pe8101) (Page 482) 
• 
Features 
• 
Outline 
Dimensions 


1. 
High speed response under high load resis- 
tance 
(torr: 
MAX. 
Ims 
at h=lmA, 
Vcc=5V, 


RL =llOkO) 


2. 
High 
current 
transfer 
ratio 
under 
low 
input current 
(CTR: 
MIN. 60% at h=lmA, 
VcE=OAV) 


3. 
High isolation 
voltage 
between 
input and 
output 
(VIsa: 5,000Vrms) 


4. 
Compact dual-in-line package 
5. 
UL recognized, 
file No. E64380 


• 
Applications 


1. 
Solid state relays 


2. 
Motor-control 
equipment 
3. 
Signal 
transmission 
between 
circuits 
of 
different 
potentials 
and impedances 


Internal connection 
diagram 


CD Anode 
® Emitter 


~ 
Cathode 
@) Collector 


Parameter 
Symbol 
Rating 
Unit 
Forward current 
Ir 
50 
mA 


Input 
·'Peak 
forward current 
IFM 
1 
A 


Reverse voltage 
VR 
6 
V 


Power dissipation 
P 
70 
mW 
Collector-emitter 
voltage 
VCEO 
35 
V 


Output 
Emitter-collector 
voltage 
VECO 
6 
V 


Collector current 
Ie 
50 
mA 
Collector power dissipation 
Pc 
150 
mW 


Total power dissipation 
Ptot 
200 
mW 


"Isolation 
voltage 
Visa 
5,000 
Vrms 


Operating temperature 
Topr 
-30-+100 
·C 
Storage temperature 
Tstg 
-55-+125 
·C 
·'Soldering 
temperature 
Tso1 
260 
·C 


*1 
Pulse width~100.us, Duty ratio=O.OOI 
*2 
RH=40-60%, 
AC for 1 minute 


* 3 
For 10 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
IF=20mA 
- 
1.2 
1.4 
V 


Peak 
forward 
voltage 
VFM 
hM=0.5A 
- 
- 
3.0 
V 
Input 
Reverse 
current 
1. 
VR=4V 
- 
- 
10 
jJA 


Terminal 
capacitance 
C, 
V=O, 
f=lkHz 
- 
30 
250 
pF 


Output 
Collector 
dark 
current 
ICED 
VcE=20V,IF=0 
- 
- 
10-7 
A 


"Current 
transfer 
ratio 
CTR 
h=lmA, 
VCE=O.4V 
60 
- 
200 
% 


Collector·emittersaturationvoltage 
VCE(sat) 
h = 20mA, 
Ic = 1mA 
- 
0.1 
0.2 
V 


Transfer 
Isolation 
resistance 
R1so 
DC500V, 
RH=40-60% 
5 x 10'0 
10" 
- 
0 


charac· 
Floating 
capacitance 
Cr 
V=O, 
f=lMHz 
- 
0.6 
1.0 
pF 
teristics 
Cut-off 
frequency 
fc 
VcE=5V, 
Ic=2mA, 
RL=lkO 
6 
60 
- 
kHz 


"Response 
time 
(Rise) 
tr 
- 
10 
50 
jJs 
"Response 
time 
(Fall) 
t, 
VcE=2V, 
Ic=2mA, 
RL=lkO 
- 
10 
50 
jJs 
"Turn· 
off time 
torr 
Vcc=5V, 
IF=lmA, 
RL=llOkO 
- 
0.5 
1.0 
ms 


Model 
Rank 
CTR(%) 
tt (;<s) 
tf (;<5) 
tOff (;<s) 
No. 
mark 
TYP. MAX. TYP. MAX. TYP. MAX. 
PC8lOA 
A 
60-120 
4 
15 
3 
15 
350 
500 
PC810B 
B 
100-200 
10 
50 
10 
50 
500 1,000 


PC810 
A or B 
60-200 
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50 
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50 
- 
1,000 
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Collector Current vs. 
Collector-emitter Voltage 
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Collector-emitter Saturation Voltage 
vs. Ambient Temperature 
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Current Transfer Ratio vs. 
Forward Current 
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Relative Current Transfer Ratio vs. 
Ambient Temperature 
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Fig. 9 
Collector Dark Current vs. 
Ambient Temperature 
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Fig. 12 
Turn-off Time YS. 
Ambient Temperature 
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Collector-emitter Saturation 
Voltage YS, Forward Current 
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PC812 


1. 
High noise reduction 
(Common 
mode rejection 
voltage 
VCM 
: TYP. 
1.5kV at dv/dt=2kV/,us, 
RL=4700, 
Vnp=lOOmV) 
2. 
High current 
transfer 
ratio 
(CTR: 
MIN. 90% at IF=5mA, 
VcE=5V) 
3. 
High isolation 
voltage 
between 
input 
and 
output 
(V1SO 
: 5,000Vrms) 
4. 
Compact 
dual-in-line 
package 


• 
Applications 


1. 
Motor-control 
circuits 
2. 
Computer 
terminals 
3. 
System 
appliances, 
measuring 
instruments 
4. 
Signal 
transmission 
between 
circuits 
of 
different 
potentials 
and impedances 


Internal connection 
diagram 


CD Anode 
® Emitter 
~ 
Cathode 
® Collector 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
50 
mA 


Input 
., Peak forward 
current 
IFM 
1 
A 
Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
70 
mW 
Collector-emitter 
voltage 
VcEa 
35 
V 


Output 
Emitter-collector 
voltage 
VEca 
6 
V 
Collector 
current 
Ic 
50 
mA 
Collector 
power dissipation 
Pc 
150 
mW 
Total 
power dissipation 
Plot 
200 
mW 
·'Isolation 
voltage 
V1SO 
5,000 
Vrms 
Operating 
temperature 
Top, 
-30-+100 
·C 
Storage 
temperature 
Tstg 
-55-+125 
·C 
"Soldering 
temperature 
Tso' 
260 
·C 


*1 
Pulse width~100.us, 
Duty ratio=O.OOI 
*2 
RH=40-60%, 
AC for 1 minute 
* 3 
For 10 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
h=20mA 
- 
1.2 
1.4 
V 


Peak 
forward 
voltage 
VFM 
IFM=0.5A 
- 
- 
3.0 
V 
Input 
Reverse 
current 
IR 
VR=4V 
- 
- 
10 
J.LA 


Terminal 
capacitance 
C. 
V=O, 
f=lkHz 
- 
30 
250 
pF 


Output 
Collector 
dark 
current 
ICED 
VcE=20V, 
h=O 
- 
- 
10-7 
A 


"Current 
transfer 
ratio 
CTR 
h=5mA, 
VcE=5V 
90 
- 
480 
% 


Collector·emittersaturationvoltage 
VCE(sat) 
IF=20mA,Ic=lmA 
- 
0.1 
0.2 
V 


Isolation 
resistance 
R1so 
DC500V, 
RH=40-60% 
5 x 101• 
lOll 
- 
n 
Transfer 
Floating 
capacitance 
C, 
V=O, 
f=lMHz 
- 
0.6 
1.0 
pF 
charac- 
Cut-off 
frequency 
fc 
VcE=5V, 
Ic=2mA, 
RL=100n 
15 
80 
kHz 
teristics 
- 


"Response 
time 
(Rise) 
tr 
- 
4 
18 
J.Ls 


"Response 
time 
(Fall) 
t, 
VcE=2V, 
Ic=2mA, 
RL=100n 
- 
5 
20 
J.Ls 


*SCommonmode rejection voltage 
VCM 
dv!dt=2kV!IIS,RL=4700,V",=lOOmV,I,=O - 
1.5 
- 
kV 


Model 
Rank 
CTR(%) 
t, (ps) 
t, (ps) 
No. 
mark 
TYP, 
MAX, TYP, 
MAX, 


PC812A 
A 
90-180 
3 
14 
4 
16 


PC812B 
B 
150-300 
4 
16 
5 
18 


PC812C 
C 
240-480 
5 
18 
7 
20 


PC812 
A, B or C 
90-480 
4 
18 
5 
20 
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Current Transfer Ratio vs. 
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Relative Current Transfer Ratio vs. 
Ambient Temperature 
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Forward Current vs. Forward Voltage 


soo 
Ta=7S'C 


~ 
200 
so"c 


5 
100 
..::- 
1: 
SO 


'"t:> 
20 
v 
"E 
10 
'"~ 
S 
0~ 


2 


1 
0 
O.S 
1.0 
1.S 
2.0 
2.S 
3.0 


Forward 
voltage 
V F (V) 


Fig. 6 
Collector Current vs. 
Collector-emitter Voltage 
40 


3S 


~ 
30 
5 
2S 
..::: 


<: 
20 
1: 
•... 
:>v 
lS 
•... 
S 
10 
v~0 
S 
u 


IF=30mA y;+, 
Ta=2S'C 


<~Oml 
\ 


IJ 
10mA )...PdMAX. 
-- , 


II 
/ 
,, 
" 


/ 
" '" 
SmA 
- 


.••... 


Fig. 8 
Collector-emitter Satu ration Voltage 
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Collector-emitter Saturation 
Voltage YS, Forward Current 
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PC81 3 Series 
AC Input Response & High Noise 
Reduction Type Photocoupler 


1. 
High 
instantaneous 
common 
mode 
rejec- 
tion voltage 
(CMH: TYP. 
2k V/ jis) 


2. 
AC input response 


3. 
Compact 
dual-in-line 
package 
PC813 (lch), PC823 (2ch), PC843 (4ch) 


4. 
High isolation 
voltage 
between 
input and 


output 
(V1SO: 
5,OOOVrms) 


5. 
UL recognized, 
file No. E64380 


Infrared 
light 


emitting 
diode mark 
Internal connection 
diagram 


CD~® 


(2)~Q) 


CDAnode, Cathode 
Q)Emitter 


(2)Anode, Cathode 
®Collector 


Internal connection 
diagram 


CD~® 
(2) 
(J) 


Q) 
® 
® 
® 


CDQ)Anode, Cathode 
(2)® Anode, Cathode 


® (J) Emitter 


®®Collector 


• 
Applications 


1. 
Telephones 
(PC813) 


2. 
Programmable 
controllers 
(PC823/PC843) 


3. 
System 
appliances, 
measuring 
instruments 


4. 
Signal 
transmission 
between 
circuits 
of 
different 
pontetials 
and impedances 


CDQ) ® (J) Anode, Cathode 


(2)® ® ® Anode, Cathode 
®@@@Emitter 


@ @ ~ @Collector 


Parameter 
Symbol 
Rating 
Unit 


Forward 
current 
I. 
±50 
mA 


Input 
*' Peak 
forward 
current 
hM 
±1 
A 


Power 
dissipation 
P 
70 
mW 


Collector-emitter 
voltage 
VCEO 
35 
V 


Output 
Emitter-collector 
voltage 
VECO 
6 
V 


Collector 
current 
Ic 
50 
mA 


Collector 
power 
dissipation 
Pc 
150 
mW 


Total 
power 
dissipation 
PlOt 
200 
mW 
.2Isolation 
voltage 
ViSO 
5,000 
Vrms 


Operating 
temperature 
Topr 
-30-+100 
·C 


Storage 
temperature 
Ts •• 
-55-+125 
-c 


.3Soldering 
temperature 
Tsot 
260 
-c 


* 1 
Pulse 
width~ 
100jLs, Duty 
ratio=O.OOl 
*2 
RH=40-60%, 
AC for 1 minute 
* 3 
For 
10 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
IF=±20mA 
- 
1.2 
1.4 
V 


Input 
Peak 
forward 
voltage 
VFM 
IFM= ±0.5A 
- 
- 
3.0 
V 


Terminal 
capacitance 
Ct 
V=O, 
f=lkHz 
- 
50 
250 
pF 


Output 
Collector 
dark 
current 
ICED 
VcE=20V, 
1.=0 
- 
- 
10-7 
A 
··Current 
transfer 
matio 
CTR 
h=±lmA, 
VcE=5V 
20 
- 
200 
% 


Collector·emitter saturation voltage 
V CE(sat) 
IF=±20mA,Ic=lmA 
- 
0.1 
0.2 
V 


Isolation 
voltage 
R1so 
DC500V, 
RH=40-60% 
5 x 1010 
10" 
- 
0 
Floating 
capacitance 
C1 
V=O, 
f=lMHz 
- 
0.6 
1.0 
pF 


Transfer 
Cut-off 
frequency 
fc 
VcE=5V,Ic=2mA, R, =1000 
15 
80 
- 
kHz 
charac· 
Response 
time 
(Rise) 
tr 
VcE=2V, 
Ic=2mA 
- 
4 
18 
JLS 


teristics 
Response 
time 
(Fall) 
tr 
R,=1000 
- 
5 
20 
jLs 


.slnstantaneous common mode rejec- 
CM" 
VcM=600V, IF=O, Vcc=5V 
- 
2 
- 
kV/jLs 
tion voltage "Output: high level" 
V()(MIN)=2V,RL=1.9kO 


·'Instantaneous common mode rejec· 
CML 
VcM=600V,1,= 16mA,Vcc=5V 
- 
2 
- 
kV/jLs 
tion voltage "Output: low level" 
VCVMAX) 
= 0.8V, RL = 1.9kO 


Model 
No. 
Rank 
Mark 
CTR(%) 


PC813A 
PC823A 
A 
50-150% 


PC843A 
PC813 
PC823 
A or no mark 
20-200% 


PC843 
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Collector Power Dissipation ys. 
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Current Transfer Ratio vs. 
Forward Current 
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Collector Current vs. 
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Fig. 7 
Relative Current Transfer Ratio vs. 
Ambient Temperature 
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Fig. 8 
Collector-emitter Saturation Voltage 
vs. Ambient Temperature 
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Collector Dark Current vs. 
Ambient Temperature 
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Fig. 12 
Collector-emitter Saturation 
Voltage vs. Forward Current 
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PC81 4 Series 
* 
Lead forming 
type (I 
type) is also available. 
(PC8141) (Page 482) 


• 
Features 
• 
Applications 


1. 
Programmable 
controllers 
2. 
Telephone 
sets, telephone 
exchangers 
3. 
System 
appliances 
4. 
Signal 
transmission 
between 
circuits 
of 
different 
potentials 
and impedances 


1. 
AC or polarity 
insensitive 
input 
2. 
High isolation 
voltage 
between 
input 
and 
output 
(V!so: 5,000Vrms) 
3. 
Compact 
dual-in-line 
package 


PC814 (I-channel 
type) 


PC824 (2-channel 
type) 


PC844 (4-channel 
type) 
4. 
Current 
transfer 
ratio 
CTR: MIN. 20% at IF=±lmA, 
VcE=5V 
5. 
UL recognized, 
file No. E64380 


Internal 
connection 
diagram 
XFT1:J=J::c 
~~:x 


,::::~;~.----.- 
-" 


".; 
I 


O.~ 


<D Anode, cathode 
® Emitter 


~ 
Anode, 
cathode 
® Collector 


Internal 
connection 
diagram 
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Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
±50 
mA 
Input 
*'Peak forward 
current 
IFM 
±1 
A 
Power dissipation 
P 
70 
mW 
Collector· emitter 
voltage 
VCEO 
35 
V 


Output 
Emitter-collector 
voltage 
VECO 
6 
V 
Collector 
current 
Ic 
50 
mA 
Collector 
power dissipation 
Pc 
150 
mW 
Total 
power dissipation 
Pto, 
200 
mW 
"Isolation 
voltage 
VISO 
5,000 
Vrms 
Operating 
temperature 
Top, 
-30-+100 
'C 
Storage 
temperature 
Tstg 
-55-+125 
'C 
"Soldering 
temperature 
Tso1 
260 
'C 


*1 
Pulse width~100}is, 
Duty ratio =0.001 
*2 
RH=40-60%, 
AC for 1 minute 
* 3 
For 10 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
h=±20mA 
- 
1.2 
1.4 
V 


Inpuut 
Peak forward 
voltage 
VFM 
IFM=±0.5A 
- 
- 
3.0 
V 
Terminal 
capacitance 
C, 
V=O, f=lkHz 
- 
50 
250 
pF 
Output 
Collector 
dark current 
IcEo 
VcE=20V,IF=0 
- 
- 
10-7 
A 
"Current 
transfer 
ratio 
CTR 
IF=±lmA, 
VcE=5V 
20 
- 
300 
% 
Collector·emittersaturationvoltage 
V CE(SBt) 
IF=±20mA,Ic=lmA 
- 
0.1 
0.2 
V 


Transfer 
Isolation 
resistance 
R,so 
DC500V, RH=40-60% 
5 x 10'• 
10" 
- 
0 


charac· 
Floating 
capacitance 
C, 
V=O, f=lMHz 
- 
0.6 
1.0 
pF 
teristics 
Cut-off frequency 
fc 
VCE=5V, 
Ic=2mA, RL =1000 
15 
80 
- 
kHz 


Response time (Rise) 
t, 
VcE=2V, 
Ic=2mA, 
RL= 
- 
4 
18 
}is 
Response time (FaIl) 
t, 
1000 
- 
3 
18 
}is 


Model No. 
Rank mark 
CTR(%) 


PC814A 
PC824A 
A 
50-150 


PC844A 
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PC824 
A or no mark 
20-300 


PC844 
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Collector Power Dissipation ys. 
Ambient Temperature 


~:.'OllI 


~ 


"" 
"" 


o 
25 
50 
75 
11111 125 


Ambient 
temperature 
Ta ('C) 


SOO 


2011 
1100 
~ 50 
~ 
C 
'"•.. 
20 
•.. 
;:l 
U 
"0 
10 
•.. 
'"" 


S 
•.. 
0~ 


I 


- 
Ta=7S'C 
"" 
I 


50'C 
I~~::C 
.......-25·C 


O'C=::::::::::: 
~ 
=2S'(== 


2 


~ 
05 
1~ 
15 
2~ 
25 
3~ 


Forward 
voltage 
V F (V) 


Fig. 6 
Collector Current ys. 
Collector-emitter Voltage 


_~f~~l'- 
-' 
Ta-2S'C 
I 
I 


I 
, 


I 
,Pc(MAX.) 


20mA 
•... 


I 
II 
"- 
" 
jllmA 


/ 
I 


5~,A 


ImA 


.•.. 
53•..•.. 
;:lu•.. 
E 
10 
] 
"0u 


oo 
'2 
.j 
6 
H 
III 


Collector-emitter 
voltage 
V CE (V) 


-----------------SHARP----------------- 
352 


Fig. 7 
Relative Current Transfer Ratio vs. 
Ambient Temperature 
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Fig. 9 
Collector Dark Current vs. Ambient 
Temperature 
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Collector-emitter Saturation Voltage 
YS. Forward Current 
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PC815 Series 
High Sensitivity. 
High Density 
MountingTyoe Photocouoler 


1. 
High current 
transfer 
ratio 
(CTR : MIN. 600% at h = ImA, V CE = 2V) 


2. 
High isolation 
voltage 
between 
input 
and 
output 
(VISO 
: 5,000Vrms) 
3. 
Compact 
dual-in-line 
package 
PC815 : I-channel 
type 
PC825 : 2-channel 
type 
PC835 : 3-channel 
type 
PC845 : 4-channel 
type 
4. 
UL recognized, 
file No. E64380 
TUV 
approved 
No. R4000I 


• 
Outline 
Dimensions 


PC8I5 
Internal 
connection 
diagram 


CD Anode 
(%)Cathode 
® Emitter 
@ Collector 


Anode mark 
Internal 
connection 


.~ 
d;""m 


9 
1.6.5±o.s.1 
CD®®<V Anode 
(%)@@® Cathode 
®@@@ 
Emitter 


@@@@ 
Collector 


7.62 
., ,. 
19.82±o.s 
'1 
oJ8"O~~ 


1. 
System 
appliances, 
measuring 
instruments 
2. 
Industrial 
robots 
3. 
Copiers, 
automatic 
vending 
machines 
4. 
Signal 
transmission 
between 
circuits 
of 
different 
potentials 
and impedances 


Internal 
connection 
diagram 


~ 


® 


(J) 


3 
6 


4 
® CD® Anode 
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~ 


9'66±O'S 
®<V 
Emitter 


U')~fl 
_________@®Collector 
oll) 
~ 
M 
"" 
o 
(J 
M 


(J=0-13" 
0.5 


Anode mark 
Internal 
connection 


diagram 
~~;;:jB~ 
• 
~r 
3 
~ 
C'oi 
4 
® 


~ 
6 
~ 


1.6.5±o,s.1 
CD®® 
Anode 


(%)@@ Cathode 
<V®@ 
Emitter 


®@@ 
Collector 


Parameter 
Symbol 
Rating 
Unit 


Forward 
current 
IF 
50 
mA 


Input 
>'Peak forward 
current 
IFM 
1 
A 
Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
70 
mW 
Collector-emitter 
voltage 
VCEO 
35 
V 


Output 
Emitter-collector 
voltage 
VECO 
6 
V 
Collector 
current 
Ic 
80 
mA 
Collector 
power dissipation 
Pc 
150 
mW 
Total 
power dissipation 
PtOt 
200 
mW 
"Isolation 
voltage 
VISo 
5,000 
Vrms 
Operating 
temperature 
Top, 
-30-+100 
"C 
Storage 
temperature 
Tst< 
-55- 
+125 
"C 
"Soldering 
temperature 
Tso1 
260 
'C 


*1 
Pulse width;;;;100JLs, Duty ratio=O.OOl 


*2 
RH=40-60%, 
AC for 1 minute 


* 3 
For 10 seconds 


• 
Electro-optical Characteristics 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
IF=20mA 
- 
1.2 
1.4 
V 
Peak forward 
voltage 
VFM 
IFM=0.5A 
- 
- 
3.0 
V 
Input 
Reverse current 
IR 
VR=4V 
- 
- 
10 
JLA 
Terminal 
capacitance 
C, 
V=O, f=lkHz 
- 
30 
250 
pF 
Output 
Collector 
dark current 
IcEo 
VcE=10V,IF=0 
- 
- 
10-" 
A 
Current 
transfer 
ratio 
CTR 
h=lmA, 
VcE=2V 
600 
1,600 
7,500 
% 
Collector·emitter 
saturationvoltage 
V CE(sat) 
IF=20mA,Ic=5mA 
- 
0.8 
1.0 
V 


Transfer Isolation 
resistance 
R,so 
DC500V, RH=40-60% 
5 x 101• 
10" 
- 
0. 


charac· 
Floating 
capacitance 
C, 
V=O, f=lMHz 
- 
0.6 
1.0 
pF 
teristics 
Cut-off frequency 
fc 
VcE=2V, Ic=2mA, 
RL =1000. 
1 
6 
- 
kHz 


Response time (Rise) 
t, 
- 
60 
300 
JLS 
Response time (Fall) 
t, 
VcE=2V, Ic=10mA, 
RL=1000. 
- 
53 
250 
JLS 


Fig. 1 
Forward Current vs. Ambient 
Temperature 
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Fig. 2 
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Ambient Temperature 
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Current Transfer Ratio vs. Forward 
Current 
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Relative Current Transfer Ratio vs. 
Ambient Temperature 
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Collector Current vs. 
Collector-emitter Voltage 
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Collector-emitter Saturation Voltage 
vs. Ambient Temperature 
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Collector Dark Current ys. 
Ambient Temperature 
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Collector-emitter Saturation 
Voltage ys. Forward Current 
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PC81 6 Series 
High Collector-emitter 
Voltage. 
High 


Density MountingType Photocoupler 


• 
Features 


1. 
High collector-emitter 
voltage 
(V CEO: 70V) 
2. 
Compact 
dual-in-line 
package 


PC816: I-channel 
type 


PC826: 2-channel 
type 


PC846: 4-channel 
type 
3. 
High isolation 
voltage 
between 
input and 
output (V!so: 5,000Vrms) 
4. 
Current 
transfer 
ratio 
CTR: MIN. 50% at h=5mA, V CE =5V 
5. 
UL recognized, 
file No. E64380 


• 
Outline 
Dimensions 


PC816 


PC826~+ 


• 
Applications 


1. 
Programmable 
controllers, 
Computers 
2. 
System 
appliances, 
measuring 
instruments 
3. 
Signal 
transmission 
between 
circuits 
of 
different 
potentials 
and impedances 


Internal 
connection 
diagram 


~® 
®~® 


>f)~:>f) 
__~:~~_±_05 


OM 
l'-: 
N 


o 
M 
t 
, 


~ 


CD Anode 
® Emitter 


® Cathode 
®Collector 


Internal connection 


d~g&aram 
® 
® 
(J) 


® 
® 
® 
® 


<D® Anode 
®(J) Emitter 


®® 
Cathode 
®® 
Collector 


CD®®(]) 
Anode 
®®®® 
Cathode 
®Qj)@@ 
Emitter 
@@@@ 
Collector 


Parameter 
Symbol 
Rating 
Unit 


Forward 
current 
IF 
50 
mA 


Input 
"Peak 
forward 
current 
IFM 
1 
A 
Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
70 
mW 
Collector-emitter 
voltage 
VCEO 
70 
V 


Output 
Emitter-collecwr 
voltage 
VCEO 
6 
V 
Collector 
current 
Ic 
50 
mA 
Collector 
power dissipation 
Pc 
150 
mW 
Total 
power dissipation 
P,O, 
200 
mW 
.2Isolation 
voltage 
V1SO 
5,000 
Vrms 
Operating 
temperature 
Top, 
-30-+100 
°C 


Storage 
temperature 
Tstg 
-55-+125 
°C 
"Soldering 
temperature 
Ts01 
260 
'C 


*1 
Pulse width;:;;;100j.ls,Duty ratio=O.OOl 


*2 
RH=40-60%, 
AC for 1 minute 


* 3 
For 10 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
I.=20mA 
- 
1.2 
1.4 
V 
Peak forward 
voltage 
VFM 
IFM=0.5A 
- 
- 
3.0 
V 
Input 
Reverse current 
IR 
VR=4V 
10 
j.lA 
- 
- 


Terminal 
capacitance 
C, 
V=O, f=lkHz 
- 
30 
250 
pF 
Output 
Collector 
dark current 
IcEO 
VCE=20V,IF=0 
- 
- 
10-7 
A 
"Current 
transfer 
ratio 
CTR 
IF=5mA, 
VcE=5V 
50 
- 
600 
% 


Collectoremittersaturationvoltage 
VCElsa,) IF=20mA,Ic=lmA 
- 
0.1 
0.2 
V 


Transfer 
Isolation 
resistance 
R,so 
DC500V, RH=40-60% 
5 x 1010 lxl0" 
- 
.0 


charac- 
Floating 
capacitance 
Cr 
V=O, f=lMHz 
- 
0.6 
1.0 
pF 
teristics 
Cut-off frequency 
fc 
VcE=5V, 
Ic=2mA, RL=1000 
- 
80 
- 
kHz 


Response time (Rise) 
t, 
VCE=2V, Ic=2mA 
- 
4 
18 
j.lS 
Response time (Fall) 
t, 
RL = lOOn 
- 
3 
18- 
/.is 


* 4 
Classification 
table of current 
transfer 
ratio 
is shown below. (11 models) 


Model No. 
CTR(%) 
PC816A 
80-160 
PC816B 
130-260 
PC816C 
200-400 


PC816D 
300-600 


PC816AB 
80-260 


PC816BC 
130-400 


PC816CD 
200-600 


PC816AC 
80-400 


PC816BD 
130-600 


PC816AD 
80-600 


PC816 
50-600 
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Fig. 2 
Collector Power Dissipation vs. 
Ambient Temperature 


200 


I~\. 


"\ 
'" 
" 


~g 
~ 
150 
" 
.S 
"ciic. 
'0; 
Vi 


100 
:0 
•.....,~ 
0c. 
•....8 
50 
u~0u 


o 
25 
50 
75 
100 
125 
Ambient temperature 
Ta ("C) 


Fig. 4 
Forward Current vs. Forward Voltage 
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Collector Current vs. 
Collector-emitter Voltage 
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Current Transfer Ratio vs. 
Forward Current 
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Fig. 8 
Collector-emitter Saturation Voltage 
ys. Ambient Temperature 
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Fig. 9 
Collector Dark Current ys, 
.Ambient Temperature 
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Collector-emitter Saturation 
Voltage ys. Forward Current 
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PC81 7 Series 
High Density 
Mounting 
Tyoe 
Photocouoler 


'* 
Lead forming 
type (I 
type) is also available. 
(PC8I71) 
(Page 482) 


• 
Features 
• 
Applications 


1. 
Current 
transfer 
ratio 
CTR 
: MIN. 50% at h=5mA, 
VcE=5V 
2. 
High isolation 
voltage 
between 
input 
and 
output 
(V1SO 
: 5,000Vrms) 
3. 
Compact 
dual-in-line 
package 


PC8I7 
: I-channel 
type 


PC827 
: 2-channel 
type 


PC837 
: 3-channel 
type 


PC847 
: 4-channel 
type 
4. 
UL recognized, 
file No. E64380 
TOV approved, 
No. R20042 


• 
Outline 
Dimensions 


PC8l? 
Internal 
connection 
diagram 


~ 
~C,im". 
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1. 
Computer 
terminals 
2. 
System 
appliances, 
measuring 
instruments 
3. 
Registers, 
copiers, 
automatic 
vending 
machines 
4. 
Electric 
home 
appliances, 
such 
as 
fan 
heaters, 
etc. 


5. 
Medical 
instruments, 
physical 
and chemi- 
cal equipment 
6. 
Signal 
transmission 
between 
circuits 
of 
different 
potentials 
and impedances 


Internal 
connection 
diagram 


~ 


8 
2 
7 
3 
6 
4 
5 
<Dal 
Anode 


~@) 
Cathode 
966+OS 
®CD EmItter 
~ ~- 
®® Collector 
~I~--------- 
": 
M 
"" 
o 
8 
M 
8=0-13. 
0.5 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
50 
mA 
"Peak 
forward 
current 
IrM 
1 
A 
Input 
Reverse voltage 
VR 
6 
V 


Power dissipation 
P 
70 
mW 
Collector-emitter 
voltage 
VCEO 
35 
V 


Output 
Emitter-collector 
voltage 
VECO 
6 
V 


Collector 
current 
Ic 
50 
mA 
Collector 
power dissipation 
Pc 
150 
mW 
Total 
power dissipation 
Ptat 
200 
mW 
"Isolation 
voltage 
Visa 
5,000 
Vrms 


Operating 
temperature 
Tapr 
-30- 
+ 100 
'C 
Storage 
temperature 
Ts1g 
-55-+125 
'C 


"Soldering 
temperature 
TSal 
260 
'C 


* 1 
Pulse width;i;100,us, Duty ratio=O.OOl 


*2 
RH=40-60%, 
AC for 1 minute 


* 3 
For 10 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
IF= 20mA 
- 
1.2 
1.4 
V 


Peak forward 
voltage 
VFM 
IrM=0.5A 
- 
- 
3.0 
V 
Input 
Reverse current 
h 
VR=4V 
- 
- 
10 
,uA 
Terminal 
capacitance 
Ct 
V=O, f=lkHz 
- 
30 
250 
pF 
Output 
Collector 
dark current 
IcEO 
VcE=20V 
- 
10-9 
10-7 
A 
"Current 
transfer 
ratio 
CTR 
Ir=5mA, 
VcE=5V 
50 
120 
600 
% 
Collector-emitter 
saturationvoltage 
VCE(sal) Ir=20mA,Ic=lmA 
- 
0.1 
0.2 
V 


Transfer 
Isolation 
resistance 
R1so 
DC500V, RH=40-60% 
5x 10'0 
1011 
- 
0 
charac- 
Floating 
capacitance 
Cr 
V=O, f=lMHz 
- 
0.6 
1.0 
pF 
teristics 
Cut-off frequency 
fc 
VcE=5V, Ic=2mA, 
RL=100O 
- 
80 
- 
kHz 


Response time (Rise) 
tr 
- 
4 
18 
,us 
Response time (Fall) 
tr 
VCE= 2V, Ic = 2mA, RL = 1000 
- 
3 
18 
,us 


* 4 
Classification 
table of current 
transfer 
ratio 
is shown below. 


Model No. 
CTR(%) 


PC817A 
80-160 


PC817B 
130-260 


PC817C 
200-400 


PC817D 
300-600 
PC817AB 
80-260 


PC817BC 
130-400 


PC817CD 
200-600 


PC817AC 
80-400 


PC817BD 
130-600 


PC817AD 
80-600 


PC817 
50-600 


Fig. 1 
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Fig. 2 
Collector Power Dissipation vs. 
Ambient Temperature 
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Current Transfer Ratio vs. 
Forward Current 
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Collector Current vs. 
Collector-emitter Voltage 
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Fig. 8 
Collector-emitter Saturation Voltage 
YS. Ambient Temperature 
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Collector Dark Current 
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PC818 
*Lead forming 
type (I type) is also available. 
(pe818!) (Page 482) 


• 
Features 
• 
Outline 
Dimensions 


1. 
High isolation 
voltage 
between 
input 
and 
output 
(V1SO 
: 5,000Vrms) 
2. 
Low collector 
dark 
current 
(IcEo 
: MAX. 6 x 10-9 A at V CE = 5V) 
3. 
Current 
transfer 
ratio 
CTR 
: MIN. 
10% at h=lmA, 
VCE=O.4V 
4. 
Compact 
dual-in-line 
package 
5. 
UL recognized, 
file No. E64380 
TDv 
approved, 
No. R40002 


• 
Applications 


1. 
Computer 
peripherals 


2. 
System 
appliances, 
measuring 
instruments 
3. 
Copiers, 
automatic 
vending 
machines, 


medical 
instruments 
4. 
Signal 
transmission 
between 
circuits 
of 
different 
potentials 
and impedances 


Internal connection 
diagram 


~ 


~ 


CD Anode 
® Emitter 
~ Cathode 
® Collector 


Parameter 
Symbol 
Rating 
Unit 


Forward 
current 
h 
50 
mA 


Input 
"Peak 
forward 
current 
hM 
1 
A 


Reverse voltage 
VR 
6 
V 


Power dissipation 
P 
70 
mW 
Collector· emitter 
voltage 
VCEO 
35 
V 


Output 
Emitter·collector 
voltage 
VECO 
6 
V 
Collector 
current 
Ic 
50 
mA 
Collector 
power dissipation 
Pc 
150 
mW 
Total 
power dissipation 
Plot 
200 
mW 
.2Isolation 
voltage 
V,SO 
5,000 
Vrms 
Operating 
temperature 
Topr 
-30-+100 
·C 


Storage 
temperature 
Tstg 
-55- 
+125 
·C 
.3Soldering 
temperature 
Tso1 
260 
·C 


*1 
Pulse width::;>100j.ts,Duty ratio=0.001 
*2 
RH=40-60%, 
AC for 1 minute 


* 3 
For 10 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
h=20mA 
- 
1.2 
1.4 
V 


Peak 
forward 
voltage 
VFM 
IFM=0.5A 
- 
- 
3.0 
V 


Input 
Reverse 
current 
h 
VR=4V 
- 
- 
10 
J.lA 


Terminal 
capacitance 
Ct 
V=O, 
f=lkHz 
- 
30 
250 
pF 


Output 
Collector 
dark 
current 
IcEo 
VcE=5V,IF=0 
- 
- 
6 X 10-9 
A 


Current 
tranfer 
ratio 
CTR 
h=lmA, 
VCE=O.4V 
10 
30 
100 
% 


Collector·emitter saturation voltage 
V CE(sat) 
IF=20mA,lc=lmA 
- 
0.2 
0.4 
V 


Transfer 
Isolation 
resistance 
RIso 
DC500V, 
RH=40-60% 
5 x 10to 
101t 
- 
0 


charac- 
Floating 
capacitance 
CI 
V=O, 
f=lMHz 
- 
0.6 
1.0 
pF 
teristics 
Turn-off 
time 
tOff 
Vcc=5V, 
h=lmA, 
RL=llOkO 
- 
- 
650 
J.lS 


Response 
time 
(Rise) 
tf 
- 
7 
40 
J.lS 


Response 
time 
(Fall) 
tf 
VcE=2V, 
Ic=2mA, 
RL=lkO 
- 
6 
40 
J.ls 


Fig, 1 
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Current 
vs. Ambient 
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Fig. 5 
Current Transfer Ratio vs. 
Forward Current 
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Fig. 7 
Relative Current Transfer Ratio vs. 
Ambient Temperature 
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PC851 
HighCollector-emitter 
Voltage Type 
Photocoupler 


• 
Features 


1. 
High collector-emitter 
voltage 
(V CEO 
: 300V) 
2. 
High isolation 
voltage 
between 
input 
and 


output 
(Vtso : 5,OOOVrms) 
3. 
Compact 
dual-in-line 
package 


4. 
UL recognized, 
file No. E64380 


• 
Applications 


1. 
On-off switching 
for transmisson/ 


reception 
circuit 
for telephone 
2. 
Interface 
to various 
power supply circuits, 
power 
patch 
boards 
3. 
Copiers, 
facsimiles 
4. 
Output 
section 
for numerical 
control 
machines 
5. 
Controller 
for SSRs, DC motors 
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Internal connection 
diagram 
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CD 
Anode 
® 
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@ 
Cathode 
@ 
Collector 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
50 
mA 


Input 
*'Peak forward 
current 
IFM 
1 
A 
Reverse voltage 
VR 
6 
V 
Power disspation 
P 
70 
mW 
Collector-emitter 
voltage 
VCEO 
300 
V 


Output 
Emitter-collector 
voltage 
VECO 
6 
V 
Collector 
current 
Ic 
50 
mA 


Collectorpowerdissipation 
Pc 
150 
mW 
Total 
power dssipation 
P,o, 
200 
mW 
"Isolation 
voltage 
V'so 
5,000 
Vrms 
Operating 
temperature 
Topr 
-25-+100 
'C 
Storage 
temperature 
Tsto 
-55-+125 
'C 
·'Soldering 
temperature 
TS01 
260 
'C 


* 1 
Pulse width:;;;;100us, Duty ratio=O.OI 


*2 
RH=40-60%, 
AC for 1 minute 
* 3 
For 10 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
IF=20mA 
- 
1.2 
1.4 
V 


Input 
Reverse current 
IR 
VR=4V 
- 
- 
10 
j1A 
Terminal 
capacitance 
C, 
V=O, f=lkHz 
- 
30 
250 
pF 
Output 
Collector 
dark current 
ICED 
VcE=200V,IF=0 
- 
- 
10-6 
A 
Current transfer 
ratio 
CTR 
IF=5mA, 
VcE=5V 
40 
80 
- 
% 


Collector·emitter saturation voltage 
V CE(S8t) 
IF=20mA,Ic=lmA 
- 
0.1 
0.3 
V 


Transfer 
Isolation 
resistance 
R,so 
DC500V, RH=40-60% 
5xI01O 
1011 
- 
n 
charac- 
Floating 
capacitance 
Cr 
V=O, f=IMHz 
- 
0.6 
1.0 
pF 
teristics 
Cut-off frequency 
fc 
V'E=5V,I,=2mA, RL =IOOn 
- 
50 
- 
kHz 


Response time (Rise) 
tr 
VcE=2V, Ic=2mA 
- 
4 
10 
j1s 


Response time (Fall) 
tr 
RL=100n 
- 
5 
12 
j1S 
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Fig. 6 
Collector Current vs. 
Collector-emitter Voltage 
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Collector-emitter Saturation 
Voltage vs. Forward Current 
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PC852 Series 
HighCollector-emitter Voltage Type 
PC853/PC853H 
Photocouplers 


• 
Features 


1. 
High collector-emitter 
voltage 


PC852 
Series, 
PC853(V 
CEO: 300V) 


PC853H 
(V CEO: 350V) 
2. 
High current 
transfer 
ratio 
(CTR: MIN. 
1000% at IF= ImA, V CE =2V) 
3. 
High isolation 
voltage 
between 
input 
and 
output 
(V1SO: 
5,000Vons) 
4. 
Compact 
dual-in-line 
package 


PC852, PC853, PC853 H(l-channel 
type) 


• 
Outline Dimensions 


PC852. PC853/PC853H 


Anode mark 
Internal 
connection 
diagram 


CDF1t:tTI® 


~~® 


Model No 


4.58"" 
11 
~{ij~ 


~ 


®Emitter 
®Collector 
Internal connection 
:~: 


®~® 


9.66±0., 
~l~~ 


~ 


CD® Anode 
®(1) Emitter 


~ 
Cathode 
®® Collector 


PC8D52 
(2-channel 
type) 


PC8Q52 
(4-channel 
type) 
5. 
Large 
collector 
power 
dissipation. 


PC853, 
PC853H 
(Pc: 300mW) 


• 
Applications 


1. 
Telephone 
sets 
2. 
Copiers, 
facsimiles 
3. 
Interface 
with 
various 
power 
supply 
cir- 
cuits, power 
distribution 
boards 
4. 
Numerical 
control 
machines 


Internal connection 
diagram 


~Anode 
~Cathode 
®@@@Emitter 
@@®@Collector 
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Parameter 
Symbol 
Rating 
Unit 
PC852 Series 
PC853 I PC853H 


Forward 
current 
IF 
50 
50 
mA 


Input 
UPeak forward 
current 
IFM 
1 
1 
A 


Reverse 
voltage 
VR 
6 
6 
V 


Power 
dissipation 
P 
70 
70 
mW 


Collector·emitter voltage 
VeEo 
300 
300 
I 
350 
V 


Output 
Emitter-collector voltage 
VEeo 
0.1 
0.1 
V 


Collector 
current 
Ie 
150 
150 
mA 


Collectorpowerdissipation 
Pc 
150 
300 
mW 


Total 
power 
dissipation 
Ptct 
200 
320 
mW 


*2 Isolation 
voltage 
V,so 
5,000 
5,000 
Vnns 


Operating 
temperature 
Top, 
-30-+100 
-30- 
+ 100 
'C 


Storage 
temperature 
Ts,. 
-55-+125 
-55- 
+ 125 
'C 


., Soldering 
temperature 
Tsol 
260 
260 
'C 


* 1 
Pulse 
width 
~ 
lOOps, Duty 
ratio=O.OOl 
*2 
RH=90-60%, 
AC for 
1 minute 
* 3 
For 
10 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP, 
MAX. 
Unit 


Forward 
voltage 
VF 
h=10mA 
- 
1.2 
1.4 
V 


Reverse 
current 
IR 
VR=4V 
- 
- 
10 
JiA 
Input 
Terminal 
capacitance 
C, 
V=O. f=lKHz 
- 
30 
250 
pF 


Output 
Collector 
dark 
current 
IcEo 
VeE=200V,IF=0 
- 
- 
2XlO-7 
A 


Current 
transfer 
ratio 
CTR 
IF=lmA, 
VeE=2V 
1,000 
4,000 
15,000 
% 


'" 
Collector·emitter 
Vcdsat) 
IF=20mA,Ie=100mA 
- 
- 
1.2 
V 


.~ 
saturation 
voltage 


'" 
~'5 
Isolation 
resistance 
R1so 
DC500V. RH=40-60% 
5xlOlO 
lO" 
- 
0 
~~ 
Floating 
capacitance 
Cf 
"'u 
V=O, f=lMHz 
- 
0.6 
1.0 
pF 
t: •• 
.•.... 
.....• 
Cut-off frequency 
fc 
VcE=2V. 
Ic=20mA. 
RL=1000 
1 
7 
- 
kHz 
(--<-5 
Response 
time (Rise) 
t, 
VcE=2V.Ic=20mA 
- 
100 
300 
Jis 


Response 
time (Fall) 
tf 
RL=1000 
- 
20 
100 
JiS 


---------------SHARP--------------- 
376 


Fig. 1 
Forward Current ys. 
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Fig. 3 
Collector Power Dissipation ys. 
Ambient Temperature 
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Forward Current ys. Forward Voltage 
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Fig. 2 
Collector Power Dissipation ys. 
Ambient Temperature 
(PC852 
Series) 
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Forward Current 
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Fig. 7 
Current 
Transfer 
Ratio vs. 
Forward 
Current 
(PC853/PC853H) 
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Fig. 8 
Collector 
Current 
vs. 


Collector-emitter 
voltage 
(PC852 
Series) 
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Relative 
Current 
Transfer 
Ratio 
vs. 
Ambient 
Temperature 
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Collector 
Dark Current 
vs. 


Ambient 
Temperature 
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Fig. 13 
Response Time ys. 
Load Resistance 
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Fig. 15 
Collector-emitter Saturation 
Voltage ys. Foward Current 
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PC865 Series 
HighSensitivity, Low Collector Dark Current. High 
Collector-emitter 
Voltage Type Photocoupler 


• 
Features 


1. 
Low collector 
dark 
current 
(ICEO:MAX. 10,uA at VcE=24V, 
Ta=85°C) 


2. 
High current 
transfer 
ratio 
(CTR: MIN. 1,000% at h=lmA, 
VcE=2V) 


3. 
High collector-emitter 
voltage 
(VCEO:70V) 


4. 
High isolation 
voltage 
between 
input 
and 


output 
(ViSO: 
5,000Vrms) 
5. 
Compact 
dual-in-line 
package 


PC865 (I-channel) 
PC875 (2-channel) 


PC895 (4-channel) 


6. 
UL recognized, 
file No. E64380 


• 
Outline 
Dimensions 


PC865 


Anode mark 
Internal connection 


----dIagram 


cr~(j).'I. 
Z~'3' 


~I 8=0-13" 6 
--H 
026 


Q) Anode 
® Cathode 


® Emitter 
® Collector 


Internal connection 
diagram 


Q)~® 
® 
CD 


® 
® 
® 
® 


Q)® Anode 
®CD Emitter 


®® Cathode 
®® Collector 


• 
Applications 


1. 
Programmable 
controllers 


2. 
System 
appliances, 
measuring 
instruments 


3. 
Copiers, 
automatic 
vending 
machines 


4. 
Signal 
transmission 
between 
circuits 
of 


different 
potentials 
and impedances 


1982:':05 


e~~T~ 
I 


<IJ®®(1) Anode 


®<1XID® Cathode 
®Qj)@@I Emi tter 


@I@@@ Collector 
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Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
h 
50 
mA 


Input 
*' Peak forward 
current 
IfM 
1 
A 


Reverse voltage 
VR 
6 
V 


Power dissipation 
P 
70 
mW 
Collector-emitter 
voltage 
VCEO 
70 
V 


Output 
Emitter-collector 
voltage 
VECO 
0.1 
V 


Collector 
current 
Ic 
80 
mA 


Collector 
power dissipation 
Pc 
150 
mW 


Total 
power dissipation 
PlOt 
200 
mW 


·'Isolation 
voltage 
V1SO 
5,000 
Vrms 


Operating 
temperature 
Topr 
-30-+100 
"C 
Storage 
temperature 
Ts,. 
-55-+125 
"C 
·'Soldering 
temperature 
Tso1 
260 
"C 


*1 
Pulse width~100,us, 
Duty ratio=O.OOI 


*2 
RH=40-60%, 
AC for 1 minute 


* 3 
For 10 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
h=20mA 
- 
1.2 
1.4 
V 


Input 
Reverse current 
I. 
V.=4V 
- 
- 
10 
,uA 


Terminal 
capacitance 
C, 
V=O, f=lkHz 
- 
30 
250 
pF 


VcE=24V 
I Ta=25"C 
- 
- 
2 X 10-7 
A 
Output 
Collector 
dark current 
IcEo 
If=O 
I Ta=85"C 
10-5 
- 
- 
A 
··Current 
transfer 
ratio 
CTR 
h=lmA, 
VcE=2V 
1,000 
- 
- 
o~ 
,0 
Collector-emitter 
saturationvoltage 
V CE(sat) 
h=20mA,lc=5mA 
- 
0.8 
1.0 
V 


Transfer 
Isolation 
resistance 
R1so 
DC500V, RH=40-60% 
5 x 1010 
10" 
- 
n 


charac· 
Floating 
capacitance 
C, 
V=O, f=IMHz 
- 
0.6 
1.0 
pF 


teristics 
Cut-off frequency 
fc 
V,,=2V, Ic=20mA,RL =100fl 
1 
6 
- 
kHz 


Response time (Rise) 
tr 
VcE=2V,lc=10mA 
- 
100 
300 
,us 


Response time (Fall) 
t, 
RL=100n 
- 
35 
200 
,us 


Fig. 1 
Forward Current ys. 
Ambient Temperature 
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Fig. 2 
Collector Power Dissipation vs. 
Ambient Temperature 
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Fig. 5 
Current Transfer Ratio ys. 
Forward Current 
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Fig. 6 
Collector Current ys. 
Collector-emitter Voltage 
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Fig. 8 
Collector-emitter Saturation Voltage 
ys. Ambient Temperature 
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Fig. 12 
Collector-emitter Saturation 
Voltage YS. Forward Current 
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PC829 Series 
High Density Mounting Type 
Photocoupler 


Symmetrical 
terminal 
configuration 
PC829: 2-channel 
type 


PC849: 4-channel 
type 


High current 
transfer 
ratio 
(CTR: MIN. 50% at h = 5mA, V CE = 5V) 
High isolation 
voltage 
between 
input 
and 


output 
(Visa: 5,000Vrms) 
UL recognized, 
file No. E64380 
TDv 
approved 
: PC829: No. R20042 


PC849: No. R40006 


• 
Outline 
Dimensions 


PC829 


CD® Anode 
~® 
Cathode 


PC849 
~ 
SHARP 
& 


• 
• 
• 
<0 


CD®®® 
Anode 
~®®CV 
Cathode 


Parameter 
Svmbol 
Rating 
Unit 
Forward 
current 
IF 
50 
mA 


Input 
01 Peak 
forward 
current 
IFM 
1 
A 


Reverse 
voltage 
VR 
6 
V 
Power 
dissipation 
P 
70 
mW 
Collector-emitter 
voltage 
V CEU 
35 
V 


Output 
Emitter-collector 
voltage 
V ECO 
6 
V 
Collector 
current 
Ie 
50 
mA 
Collector 
power 
dissipation 
Pe 
150 
mW 


Total 
power 
dissipation 
Ptot 
170 
mW 
"'Isolation 
voltage 
VIsa 
5,000 
Vrms 


Operating 
temperature 
Topr 
-25- 
+100 
'C 
Storage 
temperature 
Tstg 
-40- 
+125 
'C 
"Solderinl! 
temDerature 
TS01 
260 
'C 


Applications 


Telephone 
exchangers 


Computer 
terminals 


System 
appliances, 
measuring 
instruments 


Signal 
transmission 
between 
circuits 
of 


different 
potentials 
and impedances 


Internal connection 
W 
Mg 


7.62 


0.26 


8 
8 


8=0-13' 
®® 
Emitter 


®CV Collector 


Internal connection 
diagram 


*1 
Pulse width;;;100jls, 
Duty 
ratio=O.OOI 
*2 
RH=40-60%, 
AC for 1 minute 
* 3 
For 10 seconds 


fj 


7'62. 


0.26 
' 


8 
-fV 


8=0-13' 
®@@@ 
Emitter 


@@@@ 
Collector 


-----------------SHARP----------------- 
384 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
IF=20mA 
- 
1.2 
1.4 
V 


Peak 
forward 
voltage 
VFM 
IFM=0.5A 
- 
- 
3.0 
V 


Input 
Reverse 
current 
IR 
VR=4V 
- 
- 
10 
J1.A 


Terminal 
capacitance 
C, 
V=O, 
f=lkHz 
- 
30 
250 
pF 


Output 
Collector 
dark 
current 
IcEo 
VcE=20V,IF=0 
- 
10-' 
10-7 
A 


Current 
transfer 
ratio 
CTR 
IF=5mA, 
VcE=5V 
50 
- 
400 
% 
Collector-emittersaturation voltage 
V CE(sat) 
IF=20mA,Ic=lmA 
- 
0.1 
0.2 
V 


Transfer 
Isolation 
resistance 
R1so 
DC500V, 
RH=40-60% 
5 x 101• 
10" 
- 
0 


charac· 
Floating 
capacitance 
Cr 
V=O, 
f=lMHz 
- 
0.6 
1.0 
pF 


teristics 
Cut-off 
frequency 
fc 
VcE=5V, 
Ic=2mA, 
RL=1000 
- 
80 
- 
kHz 


Response 
time 
(Rise) 
tr 
- 
4 
15 
J1.s 


Response 
time 
(Fall) 
tr 
VcE=2V, 
Ic=2mA, 
RL =1000 
- 
3 
15 
J1.s 


Fig. 1 
Forward 
Current 
ys. Ambient 
Temperatu 
re 
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Fig. 2 
Collector 
Power 
Dissipation 
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Fig. 6 
Collector 
Current 
vs. 
Collector-emitter 
Voltage 
30 


Fig. 5 
Current 
Transfer 
Ratio vs. Forward 
Current 
200 


180 


~- 
160 


ce: 
tJ 
140 


.S 
'§ 
...~ 
en 
Cg 


Ct::l 
U 


;z 
25 
S 
..::: 
20 


C 
'" 
15 
...... 
::lu... 
10 
.8 
u~ 
"0 
5 
u 
0 
0 


Fig. 7 
Relative 
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Fig. 8 
Collector-emitter 
Saturation 
Voltage 
vs. Ambient 
Temperature 
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Fig. 9 
Collector 
Dark Current 
vs. 
Ambient 
Temperature 


Fig. 10 
Response 
Time 
vs. 
Load Resistance 
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Collector-emitter Saturation 
Voltage Y5. Forward Current 
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PC900V 
* Lead forming type (I type) is also available. 
(PC900VI) (Page 482) 


• 
Features 
• 
Outline 
Dimensions 


1. 
Normal-OFF 
operation, 
open 
collector 
output 


2. 
TTL 
and LSTTL 
compatible 
output 


3. 
Operating 
supply voltage 
Vcc 
: 3-15V 
4. 
High isolation 
voltage 
between 
input and 


output (V1SO 
: 5,OOOVrms) 
5. 
UL recognized, 
file No. E64380 


TUV approved, 
No. R20043 


• 
Applications 


1. 
Isolation 
between 
logic circuits 
2. 
Logic level shifters 
3. 
Line receivers 
4. 
Replacements 
for relays 
and pulse trans- 


formers 
5. 
Noise reduction 


Internal 
connection 
diagram 


Anode 


mark 


'rnr 


2.54 


CD Anode 


(2) Cathode 
® NC 


@ Vo 
(5) GND 
® Vcc 


*OPIC is a registered trademark 
of Sharp and stands 


for Optical IC. It has a light detecting element and 
signal processing circuitry integrated 
onto a single 


chip. 


Parameter 
Symbol 
Rating 
Unit 


Forward current 
h 
50 
mA 


Input 
"Peak 
forward current 
IFM 
1 
A 


Reverse voltage 
VR 
6 
V 


Power dissipation 
P 
70 
mW 
Supply voltage 
Vcc 
16 
V 


Output 
High level output voltage 
VOH 
16 
V 


Low level output current 
IOL 
50 
mA 


Power dissipation 
Po 
150 
mW 
Total power dissipation 
Plot 
170 
mW 
"Isolation 
voltage 
V's. 
5,000 
Vrrns 
Operating temperature 
Topr 
-25-+85 
·C 
Storage temperature 
Ts,. 
-40-+125 
·C 


"Soldering 
temperature 
Tso1 
260 
·C 


*1 
Pulse width~100Jls, Duty ratio=O.OOI 
*2 
RH=40-60%, 
AC for 1 minute 


* 3 
For 10 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


h=4mA 
- 
1.1 
1.4 


Forward 
voltage 
VF 
h=0.3mA 
0.7 
1.0 
V 
- 


Input 
Reverse 
current 
IR 
Ta=2S"C, 
VR=3V 
- 
- 
10 
J.lA 
Terminal capacitance 
Ct 
Ta=2S"C, 
V=O, 
f=lkHz 
- 
30 
2S0 
pF 
Operating supply voltage 
Vcc 
3 
- 
lS 
V 


Low level output voltage 
VOL 
IoL=16mA, 
Vcc=SV, 
IF=4mA 
- 
0.2 
0.4 
V 
Output 
High level output voltage 
1011 
Vo=Vcc=lSV,IF=O 
- 
- 
100 
J.lA 
Low level supply current 
IccL 
Vcc=SV,IF=4mA 
- 
2.S 
S.O 
mA 
High level supply current 
IcclI 
Vcc=SV,IF=O 
- 
1.0 
S.O 
mA 


""High-+Low"threshold 
Ta=2S"C, 
Vcc=SV, 
RL=2800 
- 
1.1 
2.0 


IFilL 
mA 
inputcurrent 
Vcc=SV, 
RL=2800 
- 
- 
4.0 


""Low-+High"threshold 
Ta=2S"C, 
Vcc=SV, 
RL=2800 
0.4 
0.8 
- 


IFLII 
mA 
inputcurrent 
Vcc=SV, 
RL=2800 
0.3 
- 
- 


Transfer 
··Hysteresis 
IFLII/hIlL 
Vcc=SV, 
RL=2800 
O.S 
0.7 
0.9 
- 
charac· 
Isolation resistance 
RIso 
Ta=2S"C, 
DCSOOV,RH=40-60% 
teristics 
S x 101• 
10" 
- 
0 


"High-Low" 
tPIIL 
- 
1 
3 
propagation 
time 
Ta=2S"C 
Response "Low-High" 
tFLII 
- 
2 
6 
propagation 
time 
Vcc=SV,IF=4mA 
time 
Fall 
time 
tl 
- 
O.OS 
O.S 
J.ls 


Rise time 
tr 
RL=2800 
- 
0.1 
O.S 


* 4 
hUL represents 
forward 
current 
when 
output 
goes from 
high to low. 
* S 
IFLIIrepresents 
forward 
current 
when 
output 
goes from 
low to high. 
* 6 
Hysteresis 
stands 
tor IFLII/IFIIL. 
* 7 
Test 
circuit 
for response 
time 
is shown 
below. 


<Precautions 
for Use> 


Connect 
a capacitor 
of more 
than 
O.lJ.lF between 
V cc and GND. 


Voltage 
regulator 


t,=t,=0.011'5 
Z.=50Q 


--1.5V 


-~~ 
VOL 
t, 


Fig. 1 
Forward 
Current 
vs. 
Ambient 
Temperature 
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Fig. 2 
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Fig, 7 
Low Level Output Voltage vs. 
Low Level Output Current 
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Rise Time, Fall Time vs. Load 
Resistance 
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Fig. 8 
Low Level Output Voltage vs. 
Ambient Temperature 
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Propagation Time vs. Forward 
Current 
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PC901V 


1. 
Normal-ON 
operation, 
open collector 
out- 


put 


2. 
Operating 
supply voltage 
V cc: 3-15V 


3. 
TTL 
and LSTTL 
compatible 
output 


4. 
High isolation 
voltage 
between 
input 
and 
output 
(Visa: 5,OOOVrms) 
5. 
High 
sensitivity 
(IFLH: 
MAX. 
2.0mA 
at 


Ta=25·C) 


• 
Applications 


1. 
Isolation 
between 
logic circuits 


2. 
Logic level shifters 


3. 
Line receivers 


4. 
Replacements 
for relays 
and pulse 
trans- 


formers 


5. 
Noise reduction 


Internal connection 
diagram 
Voltage regulator 


~ 


® 


CD 
® 


(2) 
i\m 
"U. 
® 


CD Anode 
® Va 
(2)Cathode 
® GND 


® NC 
® Vee 


'" 
OPIC 
is a registered 
trademark 
of Sharp 
and 


stands 
for Optical 
Ie. 
It has 
a light 
detecting 
element and signal processing circuitry 
integrated 
onto a single chip. 


Parameter 
Symbol 
Rating 
Unit 


Forward 
current 
IF 
50 
mA 


Input 
.tpeak 
forward 
current 
hM 
I 
A 


Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
70 
mW 
Supply vol~age 
Vee 
16 
V 


Output 
High level output voltage 
VOH 
16 
V 


Low level output current 
lac 
50 
mA 
Power dissipation 
Po 
150 
mW 
Total 
power dissipation 
Ptot 
170 
mW 


Isolation 
voltage 
VISO 
5,000 
Vrms 
'20perating 
temperature 
Topr 
-25-+85 
'C 
Storage 
temperature 
Ts •• 
-40-+125 
'C 
'3Soldering 
temperature 
Tso1 
260 
·C 


* 1 
Pulse width;;;; lOOps, Duty ratio=O.OOl 


*2 
RH=40-60%, 
AC for 1 minute 


* 3 
For 10 seconds 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


IF=4mA 
- 
1.1 
1.4 


Forward 
voltage 
VF 
0.7 
l.0 
V 
IF=0.3mA 
- 


Input 
Reverse 
current 
Ie 
Ta = 2S"C, V R = 3V 
- 
- 
10 
pA 
Terminal 
capacitance 
C, 
Ta=2S"C, 
V=O, 
f=lkHz 
- 
30 
2S0 
pF 


Operating supply voltage 
Vcc 
3 
- 
IS 
V 


Low level output voltage 
VOL 
IOL=16mA, 
Vcc=SV, 
IF=O 
- 
0.2 
0.4 
V 


Output 
High level output current 
IOH 
Vo=Vcc=ISV,IF=4mA 
- 
- 
100 
pA 


Low level supply current 
IccL 
Vcc=SV,IF=O 
- 
2.S 
S.O 
mA 
High level supply current 
IccH 
Vcc=SV,IF=4mA 
- 
2.7 
S.S 
mA 


.:'L-+ 
H" threshold 
input 
Ta=2S"C, 
Vcc=SV, 
RL=280n 
- 
1.1 
2.0 
IFLl1 
mA 
current 
Vcc=SV, 
RL=280n 
- 
- 
4.0 


.5"H -+ L" threshold 
input 
IFIlL 


Ta=2S"C, 
Vcc=SV, 
RL=280n 
0.4 
0.8 
0 
mA 
current 
Vcc=SV, 
RL=280n 
0.3 
- 
- 


··Hysteresis 
IFIIL/IFLH Vcc=SV, 
RL=280n 
O.S 
0.7 
0.9 
- 


Isolation 
resistance 
Rlso 
Ta=2S"C, DCSOOV,RH=40-60% 
S x 1010 
lO" 
- 
n 


Transfer 


&! 
"L....•H" propagation time 
tPLH 
- 
I 
3 
charac- 
c 
"H....•L" propagation time 
Ta=2S"C 
2 
6 
teristics 
0 
tPIlL 
- 


0.(1) 
Vcc=SV,IF=4mA 
ps 
~ E 
Rise time 
tr 
- 
0.1 
O.S 
~'';:; 
RL=280n 
:; 
Fall 
time 
t, 
- 
O.OS 
O.S 


••Instantaneouscommonmoderejec- 
CMII 
VcM=600V(peakj,Vo(MIN.)=2V 
- 
-2000 
- 
Vips 
tion voltage(Highleveloutput) 
i,=4mA, RL=2800, Ta=2S"C 


••Instantaneouscommonmoderejec- 
CML 
VeM=600V(peak), Vo(MAX.)=0.8V 
- 
2000 
- 
Vips 
tion voltage(Lowleveloutput) 
1,=0, RL=2800, Ta=2S"C 


* 4 
IFLIIrepresents 
forward 
current 
when 
output 
goes 
from 
low to high. 
* S 
IFIlLrepresents 
forward 
current 
when 
output 
goes from 
high to low. 
* 6 
Hysterisis 
stands 
for IFIIL/IFLII 
* 7 
Test 
circuit 
for response 
time 
is shown 
below. 


(Precautions 
for Use> 


Connect 
a capacitor 
of more 
than 
O.lpF 
between 
Vce and GND. 


Test Circuit for Response Time 


t,=tf=O.Ol.us 
Z.=50Q 


Switch for 
Infrared 
LED 
Bf 


VCJ~----\'-~~-_~_60_0_V_ 


Switch for Infrared 
LED at A (IF=O) 


-f\ 
Vo(MAX.)=0.8V 
VOL 


-------------------GND 


Switch for Infrared 
LED at B (Ir=4mA) 


Vo (MINJ =2.0V V 
------------------GND 


Fig. 1 
Forward Current vs. Ambient 
Temperature 
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Fig. 2 
Power Dissipation vs. 
Ambient Temperature 
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Low Level Output 
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vs. 
Ambient 
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PC902 


• 
Features 


1. 
Capable 
of forming 
an integration 
circuit 
in conjunction 
with an external 
capacitor 
2. 
AC or polarity 
insensitive 
input 


3. 
High sensitivity 
(IFHL 
: MAX. 2mA) 


4. 
High isolation 
voltage 
between 
input 
and 
output 
(Visa: 
5,OOOVrms) 


5. 
Standard 
dual-in-line 
package 
6. 
UL recognized, 
file No. E64380 


• 
Applications 


1. 
Programmable 
controllers 


2. 
Telephone 
sets 


3. 
AC line monitors 


Internal 
connection 
diagram 


CDNC 


(2) V'~I 


Q) V"2 
@NC 


®AUX 
®GND 


CD Vo 
®vcc 


'* 
OPIC 
is a registered 
trademark 
of Sharp 
and 


stands 
for Optical 
IC. 
It has a light 
detecting 
element and signal processing circuitry 
integrated 


onto a single chip. 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
+20 
mA 


Input 
"Peak 
forward 
current 
IFM 
+1 
A 
Power dissipation 
P 
30 
mW 
Supply voltage 
Vcc 
15 
V 


Output 
Output voltage 
Va 
15 
V 


Output current 
10 
16 
mA 
Power dissipation 
Po 
150 
mW 


Total 
power dissipation 
PlOt 
170 
mW 
'2Isolation 
voltage 
Visa 
5,000 
Vrms 


Operating 
temperature 
Topr 
-25-+85 
'C 


Storage 
temperature 
Ts •• 
-55- 
+125 
'C 


"Soldering 
temperature 
TSOI 
260 
'C 


*1 
Pulse width;i;100,us, 
Duty ratio=O.OOI 
*2 
RH=40-60%, 
AC for 
1 minute 


*3 
For 10 seconds 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


1.= ±20mA 
- 
- 
1.5 
V 


Input 
Forward 
voltage 
V. 
1.= ±O.lmA 
0.55 
0.95 
- 
V 


Terminal 
capacitance 
C, 
V.=O, 
f=lMHz 
- 
30 
250 
pF 


Operating 
supply voltage 
Vee 
4.5 
- 
13.5 
V 


Low level output voltage 
VOL 
10L=8.OmA,Vcc=SV,1,= ±2mA 
- 
0.1 
0.4 
V 


High level output voltage 
VOH 
Vee=5V, 
1.=0 
3.5 
- 
- 
V 


Low level supply current 
IecL 
1.= ±2mA, 
Vcc=5V 
- 
1.7 
4.0 
mA 


High level supply current 
IccH 
Vcc=5V, 
1.=0 
- 
1.5 
3.5 
mA 


Output 
AUX 
source 
current 
IAux, 
Ta=2S'C, I,=±2mA, Vcc=SV,VAUX=1.3V -2 
-3 
-5 
jlA 


AUX 
sink 
current 
IAux2 
Ta=2S'C, 1.=0, Vcc=SV, VAUX=1.3V 
1.0 
1.5 
2.5 
jlA 


AUX terminal voltage 
1 
VAUX' 
Ta=25'C, 
1.=0, 
Vcc=5V 
- 
- 
0.2 
V 


AUX terminal 
voltage 2 
VAUX2 
Ta=2S'C, 1,= ±2mA, Vcc=SV 
2.3 
- 
2.8 
V 


"High-Low" 
threshold 
AUX 
V AUXHL Ta=25'C, 
1.=0, 
Vec=5V 
2.05 
- 
2.55 
V 
voltage 
"Low-High" 
threshold 
AUX 
V AUXLH Ta=25'C, 
1.=0, 
Vec=5V 
0.75 
- 
1.10 
V 
voltage 
"High--' 
Low" 
threshold 
Ta=25"C, 
Vcc=5V, 
RL=6800 
- 
0.7 
1.5 
mA 


input 
current 
1 
IFHu 
Vcc=5V, 
RL=6800 
0.1 
- 
2.0 
mA 
"High--'Low" 
threshold 
Ta=25"C, 
Vcc=5V, 
RL=6800 
- 
-0.7 
-1.5 
mA 


input 
current 
2 
hHL2 
Vcc=5V, 
RL=6800 
-0.1 
- 
-2.0 
mA 


Isolation 
resistance 
R,so 
Ta=2S"C, 
OCSOOV,RH=40-60% 
5 x 1010 
10" 
- 
0 


Floating 
capacitance 
Cr 
Ta=25'C, 
V=O, 
f=lMHz 
- 
0.6 
5 
pF 


Transfer 


'" 
rA?f~~th~)time 
tPHL 
Ta=25'C 
4.5 
7.0 
10 
ms 
charac· 
<JJ" 
r{g£~fIj~t:) time 
teristics 
0 
tPLIf 
I.=±2mA, 
Vcc=5V 
6.5 
10.5 
15 
ms 
0.", 
~ E 
Fall 
time 
tr 
CAUX= O.Oljl F 
- 
0.05 
0.5 
jls 
~.+= 
: 
Rise time 
tr 
RL =6800 
- 
0.1 
0.5 
jls 


+SInstantaneous 
common 
Ta=2S'C, 1,=0, VcM=600V(peak) 
mode 
rejection 
voltage 
CMH 
- 
2,000 
- 
V/jlS 
"Output: 
high level" 
V"'MIN.)=2V, 
RL=6800,CAux=O.OIIlF 
.sInstantaneous 
common 
Ta=2S"C,I.=±2mA, Vc.=600V (Peak) 
mode 
rejection 
voltage 
CML 
- 
-2,000 
- 
V / jlS 
"Output: 
Low level" 
V"'MA,,=0.8V,RL=6800,CAux=O.OIIlF 


3 


t,=t,=0.011'5 


20 =50£2 


tl'l.Il 
VOIl 
-- _==c: 90% 


------1.5V 
- 
-- 
- 
-- 
IOQ·o 


--- 
-- 
VOl 


680£2 
Vo 


\ 
- 
- 
- 
- 
- 
- 
600V 
~I 


When 
the switch 
for infrared 
light 
emitting diode sets to A, 
5V 


------S~,~\C~~ 
------ GND 
When the switch for infrared light 
emitting diode sets to B, 
~ 
Vo,,,",.) 
= 0.8V 
V 
01. 


----- 
- 
------- 
- 
-- 
- 
--GND 
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Fig. 1 
Forward Current vs. 
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Total Power Dissipation vs. 
Ambient Temperature 
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Fig. 5 
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Output Power Dissipation vs. 
Ambient Temperature 
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current 
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Low Level Output 
Voltage 
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Ambient 
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• Characteristics shown here do not include temperature characteristics of the 


external capacitor CAUX' 


PC904 
Built-in 
Voltage 
Detection 
Circuit 
Type 
Photocoupler 


• 
Applications 


1. 
Switching 
regulators 


1.2 
Internal 
~I-I-'- 
connection 
diagram 


~~ 


(D<2>®® 


0.8 


1. 
Built-in voltage 
detection 
circuit 
2. 
High isolation 
voltage 
between 
input 
and 
output 
(V1SO 
: 5,000Vrms) 
3. 
Standard 
8-pin dual-in-line 
package 
4. 
UL recognized, 
file No. E64380 


(DAnode 
®NC 


<2>Cathode 
® Emitter 


®GND 
<V Collector 


® Reference 
® NC 


Parameter 
Symbol 
Rating 
Unit 
Anode current 
IA 
50 
mA 


Input 
Anode voltage 
VA 
30 
V 
Reference 
input current 
IREF 
10 
mA 
Power dissipation 
P 
250 
mW 
Collector-emitter 
voltage 
VCEO 
35 
V 


Output 
Emitter-collector 
voltage 
VECO 
6 
V 
Collector 
current 
Ic 
50 
mA 
Collector 
power dissipation 
Pc 
150 
mW 
Total 
power dissipation 
Ptot 
350 
mW 
"Isolation 
voltage 
V,so 
5,000 
Vrms 
Operating 
temperature 
Topr 
-25-+85 
·C 
Storage 
temperature 
Tstg 
-40-+125 
"C 
·'Soldering 
temperature 
Tso1 
260 
"C 


*1 
RH=40-60%, 
AC for 1 minute 
* 2 
For 10 seconds 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Fig. 


Reference 
voltage 
VREF 
VK=VREF,IA=10mA 
2.40 
2.495 
2.60 
V 
1 
*3Temperature change in 
V REF(dev) 
VK=VREF, I, =lOrnA,Ta= -25- +85"C 
- 
8 
40 
mV 
I 
reference voltage 
Voltage variation ratio in 
I!.VREF/I!. V, 
IA= lOrnA, t:.VA=30V-VREF 
- 
-1.4 
-5 
mV!V 
2 
reference voltage 
Reference 
input 
current 
hEF 
IA= lOrnA, R, = IOkn 
- 
2 
10 
J.LA 
3 
Input 
.4Temperature 
change in 
IREF(dev) 
1,=IOmA,R,=IOkO,Ta=-25-+85"C 
- 
0.4 
3 
J.LA 
3 
reference input current 
Minimum 
drive 
current 
IMIN 
VK=VREF 
- 
1 
2 
mA 
1 
Off-state 
anode 
current 
IOFF 
VA=30V, 
VREF=GND 
- 
0.1 
2 
J.LA 
4 
Anode·cathodeforwardvoltage 
VF 
VK=VREF,IA=10mA 
- 
1.2 
1.4 
V 
1 


Output 
Collector 
dark 
current 
IcEo 
VcE=35V 
- 
1 X 10-' 
1 X 10-7 
A 
5 


:~Current 
transfer 
ratio 
CTR 
VK=VREF,IA=5mA, VcE=5V 
50 
- 
600 
% 
6 


Transfer 
Collector-emitter 
V CE(Sal) 
VK=VREF,IA=10mA, Ic=lmA 
- 
0.1 
0.2 
V 
6 
charac· 
saturation 
voltage 


teristics 
Isolation 
resistance 
R,so 
RH=40-60%, 
DC500V 
5 x 1010 
1 X lO" 
- 
n 
- 


Floating 
capacitance 
C, 
V=O, 
f=lMHz 
- 
0.6 
1.0 
pF 
- 


* 3 
V REF(dev)= V REF(MAX.) 
- V REF(MIN.) 


* 4 
IREF(dev)= IREF(MAx.) 
- IREF(M,N.) 


*5 
CTR=Ic/IAx100(%) 
* 6 
Classification 
table 
of cuffent 
transfer 
ratio 
is shown 
below. 


Model 
No. 
Rank 
mark 
CTR(%) 


PC904A 
A 
50-150 
PC904B 
B 
100-300 
PC904C 
C 
250-600 


PC904 
A, B or C 
50-600 


• 
Test Circuit 
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Fig. 9 
Collector Power Dissipation vs. 
Ambient Temperature 
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Fig. 10 
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Ambient Temperature 
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Collector Dark Current vs. 
Ambient Temperature 
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Fig. 15 
Off-state Anode Current ys. 
Ambient Temperature 
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Anode Current ys. 
Load Capacitance 
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Fig. 22 
Collector-emitter Saturation 
Voltage ys. Ambient Temperature 
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Current Transfer Ratio ys. 
Anode Current 
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PC91 0 


Ultra-high Speed Response OPIC 
Photocoupler 
• 
Features 
• 
Outline 
Dimensions 
(Unit: 
mm) 


l. 
Ultra-high 
speed response 
Internal connection 
(tPHL, tPLH 
: TYP. 
50ns at RL =3500) 
diagram 


2. 
Isolation 
voltage 
between 
input and output 
®<'D®® 


(Viso : 2,500V rms) 
[XJ 


3. 
Low input current 
drive 
(hHL 
: MAX. 5mA) 
4. 
Instantaneous 
common 
mode 
rejection 
voltage 
CMH 
: TYP. 
500V/ J.lS 
5. 
TTL 
and LSTTL 
compatible 
output 
6. 
UL recognized, 
file No. E64380 
7.62 


• 
Applications 


~ 


OM 


l. 
High speed interfaces 
for computer 
periph- 
0 
co? 
, 
I' 
erals 
and microcomputer 
systems 
2. 
High speed line receivers 
0.5 
2.54 


3. 
Interfaces 
with various 
data 
transmission 
equipment 


(DNC 
@Anode 
® Cathode 
@NC 


®GND 
®Vo 
<'DvE 
®Vcc 


*OPIC 
is a registered 
trademark 
of Sharp 
and stands 
for Optical 
IC. It has a light detecting 
ele- 
ment 
and signal 
processing 
cir- 


cuitry 
integrated 
onto 
a single 


chip. 


Parameter 
Symbol 
Rating 
Unit 
••Forward 
current 
Ir 
20 
mA 


Input 
Reverse voltage 
VR 
5 
V 
Power dissipation 
P 
40 
mW 
"Supply 
voltage 
Vcc 
7 
V 
"Enable 
voltage 
VE 
5.5 
V 
Output 
High level output voltage 
VoH 
7 
V 
Low level output current 
IOL 
50 
mA 


Output collectorpowerdissipation 
Pc 
85 
mW 
••Isolation 
voltage 
V1SO 
2,500 
Vrms 
Operating 
temperature 
Topr 
0-+70 
·C 


Storage 
temperature 
Ts •• 
-55-+125 
T 
"Soldering 
temperature 
Tso1 
260 
·C 


*1 
Ta=0-70·C 


* 2 
For I minute max. 
* 3 
Shall not exceed 500mV from supply voltage 
(Veel. 


* 4 
Apply the specified voltage 
between 
the whole of the electrode 
pins on the 


input side and the whole of the electrode 
pins on the output side. 


* 5 
For 10 seconds at the position 
of 2mm from lead base 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
Ta=25'C,IF=10mA 
- 
1.6 
1.9 
V 


Input 
Reverse 
current 
IR 
Ta=25'C, 
VR=5V 
- 
- 
10 
j1A 


Terminal 
capacitance 
C, 
Ta=25'C, 
V=O, 
f=lMHz 
- 
60 
150 
pF 


High 
level 
output 
current 
1011 
Vcc=Vo=S.SV,V,=2.0V, IF=2S0!,A 
- 
2 
250 
j1A 


Low 
level 
output 
voltage 
VOL 
Vcc=S.SV,V,=2.0V, IF=SmA,IOl=13mA 
- 
0.4 
0.6 
V 


High 
level 
enable 
current 
1.11 
Vcc=5.5V, 
VE=2.0V 
- 
-0.8 
-1.8 
mA 
Output 
Low 
level 
enable 
current 
hL 
Vcc=5.5V, 
VE=0.5V 
- 
-1.2 
-2.0 
mA 


High 
level 
supply 
current 
Iccli 
Vee=5.5V, 
IF=O, 
VE=0.5V 
- 
7 
15 
mA 


Low 
level 
supply 
current 
IccL 
Vcc=5.5V, 
IF=10mA, 
V.=0.5V 
- 
13 
18 
mA 


"High->Low" 
threshold 


hilL 
Vec=5V, 
VE=2.0V 
- 
2.5 
5 
mA 


input 
current 
V 0 = 0.8V, 
RL = 3500 


Isolation 
resistance 
R,so 
Ta=2S'C, OCSOOV,RH=40-60% 
5 x 1010 
10" 
- 
0 


Floating 
capacitance 
C, 
Ta=25'C, 
V=O, 
f=lMHz 
- 
0.6 
5 
pl" 


Current 
transfer 
ratio 
CTR 
Ta=2S'C, Vcc=SV,IF=SmA,R,=1000 
260 
700 
- 
% 


::0 
"High--+Low" 
propagation 
tPIiL 
- 
50 
120 


'" 
ns 


<J> 
delay 
time 
Ta=25'C, 
Vee=5V, 
Fig. 
1 
"0 
0 
"Low--+High" 
propagation 
RL = 3500, 
CL = 15pF 
'" 
tPLH 
50 
120 
Transfer 


<J> 
- 
ns 


'" 
delay 
time 
IF=7.5mA 
charac· 
.., 
::r 
Rise 
time, 
Fall 
time 
tr, t, 
- 
30 
60 
ns 
teristics 
'"... 
'" 
"High-> 
Low" 
enable 
Ta=25"C, 
Vcc=5V, 
Fig. 
2 
.., 


tEIiL 
- 
15 
50 
'" 
propagation 
delay 
time 
RL = 3500, 
CL= 15pF 
ns 
... 
fa· 
"Low-> 
High" 
enable 
IF=7.5mA, 
VEII=3V 
n· 
tELH 
- 
65 
100 
<J> 
propagation 
delay 
time 
VEL=0.5V 
ns 


Instantaneous common 
Ta=2S'C, Vcc=SV, VcM=IOV(peak) 


mode rejection voltage 
CM" 
RL=3S00,IF=0, 
VO(MIK)=2V,Fig. 3 
100 
500 
- 
V / j1S 
() 
"Output: 
high level" 
~ 
Instantaneous 
common 
Ta=2S'C, Vcc=SV,VcM=IOV(P<ok) 
~ 
mode rejection voltage 
CML 
R,=3S00, IF=SmA,V()("'L)=0.8V,Fig. 3 
-100 
-500 
- 
V / j1S 


"Outnut : Low level" 


Parameter 
Symbol 
MIN. 
MAX. 
Unit 


Low 
level 
input 
current 
IFL 
0 
250 
j1A 


High 
level 
input 
current 
1.11 
7 
15 
mA 


High 
level 
enable 
voltage 
VEil 
2.0 
Vcc 
V 


Low 
level 
enable 
voltage 
VEL 
0 
0.8 
V 


Supply 
voltage 
Vec 
4.5 
5.5 
V 


Fanout 
(TTL 
load) 
N 
- 
8 
- 


Operating 
temperature 
Topr 
0 
70 
'C 


1. 
When 
the enable 
input 
is in high 
level 
state, 
external 
pull-up 
is 


unnecessary. 


2. 
Connect 
a by-pass 
ceramic 
capacitor 
(O.01-0.1j1F) 
between 


V cc and 
GND 
at the 
position 
within 
1cm from 
pin. 


Photocoupler 


Vcc 
VE 
(Enable) 


Vo 


Input 
Enable 
Output 
H 
H 
L 
L 
H 
H 
H 
L 
H 
L 
L 
H 
L: Logic (0) 
H : Logic (1) 


----7.5mA 


---3.75mA 


--OmA 


tl'LH 


* CL includes the probe 
and wiring capacitance. 


Fig. 2 
Test Circuit for tEHL and tELH 
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Fig. 4 
Collector Power Dissipation vs. 
Ambient Temperature 
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Fig. 7 
Low Level Output Voltage vs. 
Ambient Temperature 


0.5 
IF=5mA 
Vu·=5.5\i 


V>:=2V 


I,,=16mA 
•... 
12.8mA 
9.6mA 
- 
6.4mA 


~ 
o> 
0.4 
~~ 
"0>:; 
0-:; 
ov] 


High Level Output Current vs. 
Ambient Temperature 
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Fig. 9 
Output Voltage vs. Forward Current 
(Ambient Temp. Characteristics) 
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Fig. 10 
Propagation Time vs. 
Forward Current 
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Fig. 11 
Propagation Time vs. 
Ambient Temperature 
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Fig. 13 
Enable Propagation Time vs. 
Ambient Temperature 
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PC915 
Wide Band Linear Outout Tyoe 
OPIC Photocouoler 


• 
Features 


1. 
Wide band linear output type 
(Frequency 
band 
width: 
TYP. 
10Hz 


-8MHz) 
2. 
Fluctuation-free 
stable output 
(Output fluctuation: 
TYP. 
±3% 
at 


Ta= -10- 
+70"Q 
3. 
High linearity 
(Differential gain: TYP. 
±3%) 
4. 
High isolation voltage 
(V1SO: 5,000Vrms) 


• 
Applications 


1. 
Video signal insulation in TV 
2. 
Insulation 
amplifier 
in measuring 
instru- 


ment and FA equipment 


CD NC 
® Anode 
® Cathode 
®NC 


Internal connection 
diagram 


I" 
7.62 'I8 


~~ 
8=0-13· 


®VO 
® Vcc 
(J) GND 
(IDC 


*OPIC is a registered trandemark 
of Sharp and stands 


for Optical Ie. It has a light detecting 
element 
and 


signal processing 
circuitry 
integrated 
onto a single 


chip. 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
25 
mA 


Input 
Reverse voltage 
V. 
6 
V 
Power dissipation 
P 
45 
mW 
Supply voltage 
Vcc 
13 
V 


Output 
Output power dissipation 
Po 
250 
mW 
Output current 
10 
-1.0- 
+0.5 
mA 
.1Isolation 
voltage 
VISO 
5,000 
Vrms 


Operating 
temperature 
Topr 
-25-+85 
·C 


Storage 
temperature 
Tstg 
-55-+125 
·C 


·'Soldering 
temperature 
Tso1 
260 
·C 


* 1 
RH =40-60%, 
AC for 1 minute 
* 2 
For 10 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Fig. 


Forward 
voltage 
VF 
h=10mA 
- 
1.6 
1.8 
V 
1 
Input 
Reverse voltage 
1. 
VR=5V 
- 
- 
10 
/-iA 
- 


Terminal 
capacitance 
Ct 
V=O.f=IMHz 
- 
60 
250 
pF 
- 


Supply current 
Icc 
h=10mA 
- 
9 
16 
mA 
1 
Output 
DC output voltage 
VODC 
h=10mA 
4 
6 
8 
V 
1 
AC output voltage 
VOAC 
R.=2300 
0.8 
1.0 
1.2 
Vp_p 
2 


AC output 
.lTemperaturecharacteristics 
6.VOAC-l 
R,,-2300, 
- 
±3 
- 
% 
2 
Ta-1O-70'C 
voltage 
"Forwardcurrentcharacteristics 6.VOAC-, 
RE =230- 4600 
±3 
- 
% 
2 
fluctuation 
- 


Transfer 
., 
Highfrequency 
fCH 
RE=2300 
6 
8 
- 
MHz 
2 
charac- 
Cut-off 


teristics 
frequency 
Lowfrequency 
fCl 
R.=2300 
- 
10 
20 
Hz 
2 
Differential 
gain 
DG 
- 
±3 
- 
% 
3 
Differential 
phase 
DP 
- 
±3 
- 
deg. 
3 
Isolation 
resistance 
RiSO 


DC500V, 
5xlOIo 
1xI011 
- 
0 
- 
RH=40-60% 


Floating 
capacitance 
C, 
V=O.f=IMHz 
- 
0.6 
5 
pF 
- 


* 1 
Fluctuation 
ratio of V OAC at Ta = -10 -70'C 
on the basis of that of V OAC at Ta = 25"C 
*2 
Fluctuation 
ratio of VOAC at R.=230-4600 
on the basis of VOAC at R.=2300 


* 3 
Frequency 
of V1N when VOAC falls by 3dB on the basis of VOAC when frequency 
of VIN in Fig. 2 is 100KHz 


Parameter 
Symbol 
MIN. 
MAX. 
Unit 


Input 
Forward 
bias current 
hs 
8 
15 
mA 
Supply voltage 
Vcc 
8 
13 
V 
AC output voltage 
VOAC 
- 
2 
Vp_p 
Output 
Output current 
10 
- 
+0.2 
mA 
-0.6 
C terminal 
capacitance 
Cc 
10 
- 
/-iF 
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• 
Test Circuit 


Fig. 1 


1 NC 


IAnodeD~ 


~ Cathode 


INC 


PC915 
R 


E 
I NC 
CD 
IAnode 
D 


1 


ICathode 


@ 
I NC 


f\ f\ f\ ~ 
Sine wave 
. V V V---llVp_p 


(Frequency) 
15kHz at measuring 
VOAC• 
tJ.VOAC-1 
and tJ.VOAC-' 
and shall be swept at measuring 
fCH and fcL• 


Fig. 3 


9V 
2300 
PC915 
IQ)NC 


I Anode 
1]1 
® 
I Cathode 


~NC 


Superposition 
wave 3.58MHz 


* 
APL (Average 
Picture 
Level) 
* 
IRE (International 
Radio Engineers) 


lIRE=7.14mV 
(NTSC 
System) 


Fig. 4 
Forward Current ys. 
Ambient Temperature 
Fig. 5 
Output Power Dissipation 
ys. Ambient Temperature 
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PC917/PC918 
High Speed, High CMR OPIC 
Photocoupler 


• 
Features 


1. 
High speed response 
tpHL, tPLH: TYP. 
0.3.us at 
RL =1.9kn 
2. 
High 
instantaneous 
common 
mode 
rejec- 
tion voltage 
CMH: TYP. 
lkV /.us 
3. 
Standard 
dual-in-line 
package 
4. 
UL recognized, 
file NO. E64380 


• 
Applications 


1. 
Computers, 
measuring 
instruments, 
con- 
trollers 
2. 
High speed line receivers 
high speed logic 
3. 
Switching 
regulators 
4. 
Signal 
transmission 
between 
circuits 
of 
different 
potentials 
and impedances 


* Internal 
connection 
diagram 


~ 
CD 
@ 
® 
@ 


CDNC 
®eND 


@Anode 
®Vo 
®Cathod 
(J)VB 
@NC 
®Vee 


The marking of PC91? is:~!~~. 


* PC91? has no base terninal. ((J) : NC) 


lIE 
OPIC is a registered 
trademark 
of Sharp 
and 
~ 


stands 
for Optical IC. It has a light detecting 
~ 
element and signal processing circuitry integrated 
onto a single chip. 


Parameter 
Symbol 
Rating 
Unit 
Forward current 
IF 
25 
mA 
Input 
Reverse voltage 
VR 
5 
V 


Power dissipation 
P 
45 
mW 
Supply voltage 
Vee 
-0.5-+15 
V 
Output voltage 
Vo 
-0.5-+15 
V 
Output 
"Emitter-base 
voltage 
VEBO 
5 
V 


Output current 
10 
8 
mA 
Power dissipation 
Po 
100 
mW 
.2Isolation voltage 
V,so 
2,500 
Vrms 
Operating temperature 
Topr 
-55-+100 
·C 
Storage temperature 
Ts•• 
-55-+125 
·C 
"Soldering 
temperature 
Tsol 
260 
·C 


* 1 
Voltage between pin 5 and pin 7 (applies to peglS) 
*2 
RH=40-60%, 
AC for I minute 
* 3 
For 10 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
Ta=2S'C,IF=16mA 
- 
1.7 
1.9S 
V 


Input 
Reverse 
current 
IR 
Ta=2S'C, 
VR=SV 
- 
- 
10 
IlA 


Terminal 
capacitance 
C, 
Ta=25'C, V,=O, f=IMHz 
- 
60 
2S0 
pF 


High 
level 
output 
current 
(1) 
1011(1) 
Ta=2S'C, 1,=0, Vcc=Vo=S.SV 
- 
3 
SOO 
nA 


High 
level 
output 
current 
(2) 
1011(2) 
Ta=2S'C, 1,=0, Vcc=Vo=lSV 
- 
- 
1 
IlA 


High 
level 
output 
current 
(3) 
1011(3) 
IF=O, 
Vcc=Vo=lSV 
- 
- 
SO 
IlA 


Output 
Low 
level 
output 
voltage 
VOL 
IF-16mA,lo-2AmA, 
- 
- 
0.4 
V 
Vcc;-15V 


Low 
level 
supply 
current 
IccL 
I,=16mA, Vo=open,Vcc=lSV 
- 
200 
- 
IlA 


High 
level 
supply 
current 
(1) 
ICCII(I) 
Ta 
2S"C. 
I,. 
O. Vo 
open 
- 
0.02 
1 
IlA 
Vcc=15V 


High 
level 
supply 
current 
(2) 
ICCII(2) 
1,=0, Vo=open, Vcc=15V 
- 
- 
2 
IlA 


Current 
transfer 
ratio 
CTR 
Ta-2S"C, t,.-16mA, 
19 
- 
- 
% 
Vo-O.4V, 
Vcc-4.5V 


Isolation 
resistance 
R"o 


Ta-2S"C. 
DCSOOV. 
RH -40 
5Xl01O 
lO" 
- 
n 
-60% 


Transfer 
Floating 
capacitance 
C, 
Ta=2S'C, 
V=O, f=IMHz 
- 
0.6 
1 
pF 


charac· 
""High-->Low"propagationdelay time 
tPIIL 


Ta-2S"C, 
RI.-l.9kO 
- 
0.3 
0.8 
IlS 
IF=16mA, 
Vcc=5V 
teristics 
""Low-->High"propagationdelay time 
tPLII 


Ta - 2S'C. RL -1.9kn 
- 
0.3 
1.2 
Ils 
Ir=16mA, Vcc-5V 
*sInstantaneous 
common 
mode 
rejection 
CMII 


Ta 
2S'C, I, 
O. RL 
1.9kn 
- 
1,000 
- 
V / IlS 
voltage 
"Output: 
hilzh level" 
VcM=10Vo.-o, 
Vcc=5V 
*sInstantaneous 
common 
mode 
rejection 
CML 
Ta 
2S'C. I,. 
16mA, RL 
1.9kO, 
- 
-1,000 
- 
V /IlS 
voltage 
"Outnut: 
low 
level" 
V 
-lQVo.n 
V- 
-5V 


Pulse input 
Pulse oscillator 
Pulse width 
I = 16 A 
10Jis 
F 
m 
1 
Duty 
ratiol/l0 


5V 
Yo, 
OV 


CM" 
When the switch 
for 
V 
_------- 
5V 
infrared 
light emitting 
o-I-F-=-O-m-A~=·2V 
diode sets to A, 


CML 
V0 
O.8V----=z----_ - .---- 
V0 
When the switch 
for 
IF= 16mA 
infrared 
light emitting 


diode sets to B, 
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Fig. 1 
Forward Current vs. Ambient 
Temperature 
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Fig. 5 
Relative Current Transfer Ratio vs. 
Forward Current 
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• 
Precautions 
for Use 


The minute design makes the transistor 
on the bipolar structured 
detector vulner- 


able to static electricity. 
To prevent damages 
and degradation 
in characteristics 
due to static 
electricity, 


take general measures against static electricity. 


PC920 


• 
Features 


1. 
High power 
(101 : MAX. 
- O.8A (DC)) 
(102 : MAX. 1.6A (Pulse)) 


2. 
Low input current 
drive 


(1FLH 
: MAX. 2mA at Ta=Topr) 


3. 
Operating 
supply voltage 
V cc 
: 5.4-15V 


4. 
Compact 
single-in-line 
package 
(With heat 
sink) 


5. 
UL recognized, 
file No. E64380 


Internal connection 
diagram 


Amp 


21.8·0.5 
20.0"·5 
0.5MAX• 
3.5".5 


• 
Applications 


1. 
Inverter 
controlled 
air conditioners 


<D Anode 
~ 
Cathode 


® Vcc 
® VCC] 


(j) GND (heat 
sink) 
® 
VOl 


® Vo, 


* 
OPIC is a registered 
trademark 
of Sharp 
and 


stands 
for Optical 
IC. It has a light detecting 


element and signal processing circuitry integrated 
onto a single chip. 


Parameter 
Symbol 
Rating 
Unit 


Forward current 
IF 
50 
mA 


Input 
Reverse voltage 
VR 
6 
V 


Power dissipation 
P 
70 
mW 
Supply voltage 
Vcc 
16 
V 
Output 
V01output current 
101 
-0.8 
A 
uV02 output current 
I02P 
1.6 
A 


Total power dissipation 
PtOt 
1,200 
mW 
.2Isolation voltage 
Visa 
1,500 
Vrms 


Operating temperature 
Topr 
-20-+80 
'C 


Storage temperature 
Ts," 
-55-+125 
'C 
"Soldering 
temperature 
Tso1 
260 
'C 


* 1 
Pulse width~10J.ls, Duty ratio=0.02 


*2 
RH=40-60%, 
AC for 1 minute 


* 3 
For 10 seconds 


---------------SHARP--------------- 
421 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


IF=2mA 
- 
1.1 
1.4 


Forward 
voltage 
VF 
V 


IF=O.lmA 
0.6 
0.95 
- 


Input 
Reverse 
current 
IR 
VR=3V 
- 
- 
10 
JiA 


Terminal 
capacitance 
C, 
V=O, 
f=lkHz 
- 
30 
SO 
pF 


Operating 
supply voltage 
Vee 
5.4 
6.0 
15 
V 


VOl output 
voltage 
VOl 
Vce=VCCl =6V, 101= -0.3A, 1,=2mA 
4.5 
5.2 
- 
V 


V 02 output 
voltage 
V02 
Vce=VecI 
=6V, 
102P=lA, 
IF=O 
- 
0.3 
2.0 
V 


Output 
V 0' leak 
current 
lOll 
Vee=VCCl =6V, VOl=GND, 1,=0 
- 
- 
200 
JiA 


V 02 leak 
current 
IOL2 
V ee=V 
eel =Vo2=6V, 
IF=2mA 
- 
- 
200 
JiA 


High level supply current 
IccH 
VCC=VCCI =6V, 
IF=2mA 
- 
5 
10 
mA 


Low level supply current 
lecL 
VCC=VCCI =6V, 
1,=0 
- 
12 
20 
mA 


""Low--+ 
High" 
Vce=VccI=6V, 
RL,=150 
- 
0.5 
1.0 
mA 


threshold 
input 
current 
IFLH 
Ta=Topr, 
Vee=VCCl=6V, 
Ru=ISO 
0.1 
- 
2.0 
mA 


Transfer 
Isolation 
resistance 
R,so 
DC=500V, 
RH=40-60% 
5 x 10'0 
1011 
- 
0 


charac· 
"Low-High" 
tPLH 
Vee=VecI 
=6V 
- 
3 
10 
propagation 
time 
teristics 
Response 


"High-Low" 
tPHL 
1,=2mA 
- 
3 
10 
propagation 
time 
time 
Rise 
time 
tr 
RLI =150 
- 
0.2 
2 
Jis 


Fall 
time 
tr 
RL2=lS0 
- 
0.2 
2 


Input 
Output 
Tr, 
Tr2 


ON 
High 
level 
ON 
OFF 


OFF 
Low 
level 
OFF 
ON 
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PC921 


Built-in 
base 
amplifier 
for power 
transis- 
tor drive 
High power 
(101 
: MAX. O.5A (DC)) 
(I02P 
: MAX. 2.0A (pulse)) 


High speed response 
(tPHL, 
tPLH 
: MAX. 
5,us) 
High sensitivity 
(IFLH: MAX. 5mA) 
UL recognized, 
file No. E64380 


Internal connection 
diagram 


• 
Applications 


1. 
Inverter 
controlled 
air conditioners 
2. 
Low capacitance 
general 
purpose 
inverter 
Anode 
mark 


<D Anode 
<Z) Cathode 
® NC 
® NC 


Parameter 
Symbol 
Rating 
Unit 


Input 
Forward 
current 
IF 
25 
mA 
·'Reverse 
voltage 
VR 
6 
V 
Supply voltage 
Vcc 
15 
V 
0, output current 
101 
0.5 
A 
·'0, peak output current 
10,p 
1.0 
A 
Output 
0, output current 
10, 
0.6 
A 


·'0, peak output current 
Io,p 
2.0 
A 


0, Output voltage 
VOl 
15 
V 


Power dissipation 
Po 
500 
mW 
Total 
power dissipation 
PlOt 
550 
mW 
·'Isolation 
voltage 
V,so 
2,000 
Vrms 


Operating 
temperature 
Topr 
-20-+80 
"C 
Storage 
temperature 
Ts," 
-55-+125 
"C 
·'Soldering 
temperature 
Tsol 
260 
"C 


* 1 
Ta=25"C 


*2 
Pulse width~5,us, 
Duty ratio=O.OI 
*3 
RH=40-60%, 
AC for 1 minute, Ta=25"C 


* 4 
For 10 seconds 


® 0, 
® 0, 
(l) GND 
® Vcc 


liE OPIC 
is a registered 


trademark 
of 
Sharp 
and stands for Optical 
Ie. 
It 
has 
a 
light 
detecting 
element 
and 
signal 
processing 
cir· 


cuitry integrated 
onto 
a single chip. 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Fig. 


VF1 
Ta=2S'C, 
h=SmA 
- 
1.1 
1.4 
V 
- 


Forward 
voltage 
VF2 
Ta=2S'C,IF=0.2mA 
0.6 
0.9 
- 
V 
- 


Input 
Reverse 
current 
1. 
Ta=2S'C, 
VF=3V 
- 
- 
10 
J.LA 
- 


Terminal 
capacitance 
C, 
Ta=2S'C, 
V=O, 
f=lkHz 
- 
30 
2S0 
pF 
- 


Operating supply voltage 
Vcc 
S.4 
- 
13 
V 
- 


01 low level output voltage 
VOIL 
Vcc=6V,100=0.4A,RL,=lOO,I,=SmA 
- 
0.2 
0.4 
V 
1 
0, high level output voltage 
V02H 
Vcc=6V, Io,=-O.4A, I,=SmA 
4.S 
S.O 
- 
V 
2 
0, low level output voltage 
Von 
Vcc=6V, 
Io,=O.SA, 
IF=O 
- 
0.2 
0.4 
V 
2 
0, 
leak 
current 
lOlL 
Vcc=13V, 
h=O 
- 
- 
200 
J.LA 
3 
Output 
0, 
leak 
current 
Ion 
Vcc=13V, 
h=SmA 
200 
J.LA 
4 
- 
- 


High 
level 
supply 
Ta=2S'C, 
Vcc=6V, 
h=SmA 
- 
9 
13 
mA 
- 


current 
Iccll 
Vcc=6V,IF=SmA 
- 
- 
17 
mA 
- 


Low level 
supply 
Ta=2S'C, 
Vcc=6V, 
IF=O 
- 
11 
IS 
mA 
- 


current 
IccL 
Vcc=6V, 
h=O 
20 
mA 
- 
- 
- 


""Low--> 
High" 
hLIl 
Ta=2S'C, Vcc=6V,RL1=SO,RL2=IOO 
0.3 
I.S 
3.0 
mA 
S 
threshold 
input 
current 
Vcc=6V, 
RLl=SO, 
RL,=100 
0.2 
- 
S.O 
mA 
S 
Isolation 
resistance 
Riso 
Ta=2S'C, DC=SOOV,RH=40-60% 
S x 1010 
10" 
- 
0 
- 


"Low--'-"High" 
tPLH 
- 
2 
S 
J.LS 
propagation 
time 


Response 
"High-Low" 
tPHL 
Ta=2S'C, 
Vcc=6V, 
h=SmA 
- 
2 
S 
J.Ls 
Transfer 
propagation time 
charac· 
time 
Rise time 
t, 
RLi = SO, RL, = 100 
0.2 
1 
6 
- 
J.LS 
teristics 
Fall 
time 
t, 
- 
0.1 
1 
J.Ls 
Instantaneous 
common 
Ta=2S"C, VcM=600V(peakh 
mode rejection voltage 
CMH 
Ip=5mA, 
RL1=4700, 
RL2=lkO. 
-1000 
- 
- 
V/J.LS 
7 
"Output: 
high level" 
.6.ozn=O.5V, Vcc=6V 


Instantaneous 
common 
Ta=2S"C, 
VcM=600(pell.k), 


mode rejection voltage 
CML 
Ip=O, 
RLI=4700. 
RLz=lkO, 
1000 
- 
- 
V/J.LS 
7 
"Output : low level" 
t:J.V02L=O.5V, 
Vcc=6V 


Input 
Output 
Tr.l 
Tr.2 
ON 
High 
level 
ON 
OFF 
OFF 
Low level 
OFF 
ON 


I----\-----~~~k) 


----. 
_.---GND 


CMH, 
V02 
waveform 


SWat 
A, IF=5mA 


CML,_ V_O_2w_a_v_e_fO_rm~~_t1_V_02 
V 02L 


------- 
------GND 
SWat 
B, IF=OmA 
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Fig. 20 
High Level Supply 
Current 
vs. 


Supply 
Voltage 
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Fig. 21 
Low Level Supply Current 
V5. 
Supply Voltage 
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Fig. 22 
Propagation Time V5. 
Forward Current 
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Fig. 24 
O2 Peak Output Current 
V5. 
O2 Low Level Output Voltage 
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PC9D10 
Ultra-high 
Speed 
Response. 
2-channel 
OPIC Photocoupler 


Built-in 
2-channel 
Ultra-high 
speed response 
(tpLH, tPLH: TYP. 
50ns at RL = 350D) 


Isolation 
voltage 
between 
input and output 
Visa: 2,500Vrms 
Low input current 
drive 
(IFLH: MAX. 5mA) 


Instantaneous 
common 
mode 
rejection 
voltage 
CMH: TYP. 
500V/}.is 


• 
Applications 


1. 
Computer 
peripherals 
high speed interface 


for microcomputer 
systems 
2. 
High speed line receivers 
3. 
Digital 
audio equipment 
4. 
Interface 
with various 
data transfer 
equip- 
ment 


PC9DIO 


SHARP 


<DAnode 1 
®Cathode 
1 


®Cathode 
2 


®Anode 2 


Internal connection 
diagram 
® 
(j) 
® ® 


~ 


<D ® 
® 
® 


®GND 
®V02 
(j) VOl 
®Vcc 


'*' 
OPIC is a registered 
trademark 
of Sharp 
and 
stands for Optical IC. has a light detecting 
element 
and signal processing 
circuitry 
integrated 
onto a 
single chip. 


Parameter 
Symbol 
Rating 
Unit 


*l "Forward 
current 
IF 
15 
mA 


Input 
"Reverse 
voltage 
VR 
5 
V 
"Power 
dissipation 
P 
40 
mW 
"Supply 
voltage 
Vcc 
7 
V 


Output 
., Highleveloutputvoltage 
VoH 
7 
V 


"Low leveloutputcurrent 
IOL 
16 
mA 
Collectorpowerdissipation 
Pc 
60 
mW 


"Isolation 
voltage 
V'so 
2,500 
Vrms 


Operating 
temperature 
Topr 
0- +70 
·C 
Storage 
temperature 
Tstg 
-55- + 125 
·C 
"Soldering 
temperature 
Tso1 
260 
·C 


* 1 
Ta=0-70·C 
* 2 
Each channel 
* 3 
For 1 minute max. 
* 4 
AC for 1 minute, 40-60%RH. 
Apply the specified voltage between the whole of the electrode pins on the input 
side and the whole of the electrode 
pins on the output side. 
* 5 
2mm or more away from the lead base for 10 seconds or less 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
Ta=25'C,IF=10mA 
~ 
1.6 
1.75 
V 


Input 
Reverse 
current 
IR 
Ta=25'C, 
VR=5V 
- 
- 
10 
j1A 


Terminal 
capacitance 
C, 
Ta=25'C, 
V=O, f=lMHz 
- 
60 
250 
pF 


High level output 
current 
IOH 
Vcc=Vo=5.5V,IF=250j1A 
- 
2 
250 
j1A 


Low level output 
voltage 
VOL 
Vcc=5.5V, Ir=5mA, IOL=13mA 
- 
0.4 
0.6 
V 
Output 
High level supply current 
ICell 
Vcc=5.5V,IF=0 
~ 
14 
30 
mA 


Low level supply 
current 
reel 
Vcc=5.5V,IF=10mA 
- 
26 
36 
mA 


"High~ 
Low" threshold 


hilL 
Vcc=5V, 


2.5 
5 
mA 
- 


input current 
Vo=0.8V, 
RL=3500 


<n 
Isolation 
resistance 
R,so 
Ta=25'C, DC500V,RH=40-60% 
5x10lo 
1011 
- 
0 
.~ 
Floating 
capacitance 
Cr 
Ta=25'C, 
V=O, f=lMHz 
- 
0.6 
- 
pF 
<n 
'C2 
Current 
transfer 
ratio 
CTR 
Ta=25'C, Vcc=5V,Ir=5mA, RL=1000 
- 
700 
- 
% 
u 
'" 
&! 
"High--""Low" 
propagation 
tPHL 
Ta=25'C, 
Vcc=5V, 
Fig. 1 
- 
50 
75 
... 
delay time 
ns 
'" 
c: 
..c: 
0 
"Low-High" 
propagation 
tPLII 
RL= 3500, CL= 15pF 
~ 
50 
75 
u 
0.", 
delay 
time 
ns 
... 
:G E 
.2 
<:>::'.;:J 
Rise time, fall time 
t" t, 
IF=7.5mA 
- 
30 
60 
ns 
<nt: 
Instantaneous 
common 
mode 
rejec- 
Ta=25'C, 
Vcc=5V, 
VO(MIN,=2V 
'" 
CMH 
V/j1S 
... 
tion voltage 
100 
500 
- 
f-< 
0:: 
"High level output" 
VcM=10V, RL=3500, IF=O, Fig. 2 
~ 
Ta = 25'C, Vcc= 5V, VO(MAX} 
= 0.8V 
u 
Instantaneous 
common 
mode 
rejec- 
tion voltage 
CML 
-100 
-500 
- 
V/j1S 
"Lav.' level 
output" 
VcM=10V,RL=3500, Ir=5mA Fig. 2 


Parameter 
Symbol 
MIN. 
MAX. 
Unit 


Low 
level 
input 
current 
IFL 
0 
250 
j1A 


High 
level 
input 
current 
IFff 
7 
15 
mA 


Supply 
voltage 
Vcc 
4.5 
5.5 
V 


Fanout 
(TTL 
load) 
N 
- 
8 
- 


Operating 
temperature 
Topr 
0 
70 
'C 


Connect 
a ceramic 
by-pass 
capacitor 
(O.Ol-O.l,uF) 
between 
V cc and 
GND 
at the 
position 
within 
lcm 
from 
pin. 


90% 
Vo 


10% 


'" CL incl udes probe 
and 


wiring 
capacity. 


Fig. 3 
Output Collector Power Dissipation 
vs. Ambient Temperatur 
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Fig. 5 
High level Output Current vs. 
Ambient Temperature 
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Fig. 6 
Low Level Output Voltage vs. 
Ambient Temperature 
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Propagation 
Time 
vs. Forward 
Cu rrent 
100 


7i 
80 
S 
~ 
~ 
1 
60 


OJ,.§ 


40 
c: 
,!3 
-:0 


""'" 
20 
0- 
0•... 
P-. 


Vcc=5V, 
Ta=25'C 


tPLH 
RL=4kO 
~ ~ ~ 
---t-tI 


tPLH 
RL=lkO 
l..-- 


~ 
RL 
3500 
- 


tPlll 
RL=3500/ 
/ / 
lkOj 


4ki 


Fig. 11 
Rise Time, 
Fall Time 
vs. 
Ambient 
Temperature 
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Output 
Voltage 
vs. Forward 
Current 
(Ambient temperature characteristics) 
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Fig. 10 
Propagation 
Time 
vs. 


Ambient 
Temperature 
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• 
Handling 
precaution 
Handle this product the same as with other 
integrated 
circuits 
against 
static 
electric- 
ity, 


PC9D17 
High Speed, High Common Mode Rejection, 
2-channel 
OPIC Photocoupler 


• 
Features 


1. 
Built-in 
2-channel 
2. 
High speed response 
(tPHL, tPLH: TYP. 
O.3,us at RL = 1.9kO) 
3. 
High 
instantaneous 
common 
mode 
rejec- 


tion voltage 
(eMH: TYP. 
lk V/ ,us) 


4. 
Standard 
dual-in-line 
package 


• 
Applications 


1. 
Electronic 
calculators, 
measuring 
instru- 


ments 
2. 
Digital 
audio equipment 
3. 
High speed line receivers 
4. 
Switching 
regulators 


0.85 
1.2 
1111 


Internal 
connection 


diagram 


~ 


7 
65 


~:.8 
1 
2 
3 4 


<D Anode 
1 
® Cathode 
1 


® Cathode 
2 
® Anode 
2 


®GND 
@V02 
(J) VOl 
® Vee 


* 
OPIC is a registered trademark 
of Sharp and 


stands for Optical Ie. It has a light detecting element 
and signal processing circuitry integrated onto a 
single chip. 


Parameter 
Symbol 
Rating 
Unit 
Forward current 
h 
25*' 
mA 


Input 
Reverse voltage 
VR 
5'3 
V 
Power dissipation 
P 
45'3 
mW 
Supply voltage 
Vcc 
-0.5-+15 
V 


Output 
Output voltage 
Vo 
-0.5-+15'3 
V 
Output current 
10 
8'3 
mA 
Power dissipation 
Po 
35'3 
mW 
"Isolation 
voltage 
V,so 
2,500 
Vrms 
Operating temperature 
Topr 
-55-+100 
°C 
Storage temperature 
Tstg 
-55- 
+125 
°C 


"Solderinll 
temoerature 
Tso' 
260 
°C 
* 1 
RH = 40- 60%, AC for 1 minute 
* 2 
For 10 seconds 
* 3 
Each channel 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
Vr 
Ta=2S'C, 
Ir=16mA 
- 
1.7 
1.9S 
V 


Input 
Reverse 
current 
IR 
Ta=2S'C, 
VR=SV 
- 
- 
10 
pA 


Terminal 
capacitance 
Ct 
Ta=2S"C, 
Vr=O, 
f=IMHz 
- 
60 
2S0 
pF 


High level output current (1) 
10110) 
Ta=2S"C, Ir=O, Vcc=Vo=S.SV 
- 
- 
SOO 
nA 


High level output current (2) 
1011(2) 
Ta=2S'C, 
1,=0, Vee=Vo=ISV 
- 
- 
1 
pA 


High level output current (3) 
1011(3) 
Ir=O, 
Vec=Vo=ISV 
- 
- 
SO 
pA 


Output 
Low level output 
voltage 
VOL 
I,=16mA, 
Io=2.4mA, Vce=4.SV 
- 
- 
0.4 
V 


Low level supply 
current 
Icc, 
1,=16mA, Vo=open, Vcc=lSV 
- 
400 
- 
pA 


High level supply current (1) 
IecII(1I 
Ta=2S'C, 1,=0, Vo=open, Vcc=lSV 
- 
0.02 
1 
pA 


High level supply current (2) 
IeclI(2) 
Ir=O, 
Vo=open, 
Vcc=ISV 
- 
- 
2 
pA 


Current 
transfer 
ratio 
CTR 
Ta=2S'C,1,=16mA,Vo=O.4V,V,,=4.SV 
19 
- 
- 
% 


Isolation 
resistance 
R1so 
Ta=2S'C, OCSOOV,RH=40-60% 
S x 101• 
10" 
- 
0 
Floating 
capacitance 
C, 
Ta=2S'C, 
V=O, 
f=IMHz 
- 
0.6 
- 
pF 


"High--+Low" 
tPHl 
Ta = 2S'C, R, = 1.9kO 
Fig. 1 
- 
0.3 
0.8 
Propagation 
delay 
time 
ps 


Transfer 
Ir=16mA, 
Vec=SV 


charac· 
"Low--+ High" 
Ta = 2S'C, R, = 1.9kO 
Fig. 1 


teristics 
propagation 
delay 
time 
tPlH 
- 
0.3 
0.8 
ps 
Ir=16mA, 
Vec=SV 


Instantaneouscommonmodereiec· 
CMH 
Ta=2S'C, 
Ir=O, 
R,=1.9kO 
- 
1000 
- 
Vips 
tionvoltage"Highleveloutput" 
VcM=10Vp_p, 
Vcc=SV 
Fig. 2 


Instantaneouscommonmoderejec· 
CM, 
Ta=25"C, 1,=16mA, R, =1.9kD 
- 
-1000 
Vips 
tionvoltage"Lowleveloutput" 
- 


VeM=lOVp_p, Vcc=5V 
Fig 2 


Parameter 
Symbol 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
current 
Ir 
- 
- 
16 
mA 


Supply 
voltage 
Vcc 
- 
S 
- 
V 


Operating 
temperature 
Top, 
0 
- 
70 
'C 


Pulse input 
Pulse width 
lOps 
h 


Duty ratio 


1/10 


I~~ 


I 
I 


Vee 


VeM 
10% 
90% 
RL 
OV 


Vo 


CM" 
Vo IF=OmA 
~-2V 
5V 


VCM 


CML 
0.8V 
~ 
Vo 
Vo 


IF=16mA 


Fig. 3 
Forward 
Current 
ys. 
Ambient 
Temperature 


30 


~ 
10 
g 


....:- 
;: 
Q)...... 
::lu 
1: 
'"~ 
0.1 
0~ 


Fig. 4 
Power 
Dissipation 
ys. 


Ambient 
Temperature 
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P 


g 
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20 
Q) 
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0- 


10 
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25 
50 
75 
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20 


~g 
,..$ 
;: 
Q) 
10 
t: 
::l 
U:; 
0.:; 
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Vcc=5V 
I 


Ta=25'C 
I 


IF=25mA, 


_1- -- 
- 
20mA 


r 
-- - -I 
- - 
15mA 
--- -:- 
'-- 
10mA 


I 
5mA 


I 
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Relative Current Transfer Ratio vs. 
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Ambient Temperature 
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Fig. 10 
Propagation Delay Time vs. 
Load Resistance 
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Fig. 12 
High Level Output Current vs. 
Ambient Temperature 
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• 
Handling 
precaution 


Transistor 
of detector 
side in bipolar configu- 
ration is apt to be affected by static electricity 
for its minute 
design. When handling 
them, 


general 
counterplan 
against 
static 
electricity 
should be taken to avoid breakdown 
of devices 
or degradation 
of characteristics. 
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S11MD3 


High Noise-reduction 
Type Phototriac 
Coupler 


• 
Features 


1. 
High critical 
rate 
of rise of off-state 
volt- 
age (dv/dt: 
MIN. 
lOOV/ j.ls) 


2. 
Low trigger 
current 
(1FT: MAX. lOmA) 


3. 
High repetitive 
peak 
off-state 
voltage 
(VDRM: 
MIN. 400V) 


4. 
Isolation 
voltage 
between 
input and output 
ViSO: 
2,500Vrms 


5. 
UL recognized, 
file No. E64380 


Internal connection 
diagram 


~ ] rt:::fl 
LA-J 


• 
Applications 


1. 
On-off operation 
for a low power 
load 
2. 
For triggering 
high power 
triac 


CD Anode 
® Anode, cathode 


~ 
Cathode 
(5J May not be externally 
connected 


Q) NC 
® Anode, cathode 


Parameter 
Symbol 
Rating 
Unit 


Input 
Forward 
current 
IF 
50 
mA 
Reverse voltage 
VR 
6 
V 
RMS on-state 
current 
IT 
100 
mArms 
Output 
*' Peak one cycle surge current 
Isurge 
1.2 
A 
Repetitivepeak off·state voltage 
VORM 
400 
V 
"Isolation 
voltage 
Visa 
2,500 
Vrms 
Operating 
temperature 
Topr 
-30-+100 
·C 


Storage 
temperature 
Tst< 
-55-+125 
"C 
"Soldering 
temperature 
Tso1 
260 
·C 


* 150Hz, 
sine wave 


*2 
RH=40-60%, 
AC for 1 minute 
* 3 
For 10 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
IF=20mA 
- 
1.2 
1.4 
V 
Input 
Reverse current 
IR 
VR=3V 
- 
- 
10-5 
A 


Repetitive 
peak off·state 
current 
IORM 
VORM = Rated 
- 
- 
10-' 
A 


On·state 
voltage 
VT 
h=100mA 
- 
1.3 
2.0 
V 
Output 
Holding current 
I" 
Vo=6V 
0.5 
1 
3.5 
mA 
Criticalrate of riseof off·statevoltage 
dv/dt 
V ORM = 1/ I2Rated 
100 
- 
- 
V/ JiS 


Transfer Minimum trigger 
current 
In 
Vo=6V, 
RL=100n 
- 
- 
10 
mA 
charac· 
Isolation 
resistance 
R1so 
DC 500V,RH=40-60% 
5 X 1010 
1011 
- 
n 
teristics 
Turn·on 
time 
ton 
VD=6V, I,=20mA. R, =1000 
- 
40 
100 
JiS 


Fig. 1 
RMS On-state Current ys. 
Ambient Temperature 
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S11MD5V 
S11MM5 


Phototriac CouPler 
Mini-flat Type Phototriac Coupler 


* 
Lead fonning 
type (I 
type) of SllMD5V 
is also available. 
(SllMD5VI) 
(Page 482) 


• 
Features 
• 
Outline 
Dimensions 
(Unit: 
nun) 


S11MD5V 
Internal 
connection 
1.2 
diagram 


~ 


7.62 


1. 
Mini-flat 
package 
type (S 11 MM5) 


2. 
Ultra-compact 
(5.0X 4.4 X 2.25mm) 


(SllMM5) 
3. 
Isolation voltage between input and output 
Visa: 5,000Vrms (SllMD5V) 
Visa: 2,500Vnns (SllMM5) 
4. 
High critical 
rate of rise off-state 
voltage 
(dv/dt: MIN. 100VI.us) 


5. 
UL recognized, 
file No. E64380 
(SllMD5V/SIIMD5VI) 


(DAnode 
<2:lCathode 
Q)NC 
(j)Anode. 


Cathode 


®No 
external 
connectIOn 


®Anode, 
Cathode 


• 
Applications 


1. 
For triggering 
medium/high 
power triac 
2. 
Hybrid substrate 
that requires high density 


mounting 
(SllMM5) 
CD Anode 
<2:lCathode 
Q)Anode, 
. Cathode 
@No 
external 
connectIOn 


®Anode. 
~ Cathode 


Parameter 
Symbol 
Rating 
Unit 
Sl1MD5V 
I 
Sl1MM5 


Input 
Forward current 
IF 
50 
mA 


Reverse voltage 
VR 
6 
V 


U RMS on-state current 
h 
100 
mArms 


Output 
"Peak 
one cycle surge current 
Isurge 
1.2 
A 


Repetitive peak off-state voltage 
VDRM 
400 
V 


·'Isolation 
voltage 
VISO 
5,000 
I 
2,500 
Vrms 


Operating temperature 
TOPT 
-30-+100 
'C 


Storage temperature 
Ts,. 
-55-+125 
I 
-40-+125 
'C 
··Solderinll: temperature 
Tso1 
260 
'C 


* 1 
The conductive 
angle 8 of the RMS on- 
state current h shall satisfy the relation as 
follows. (Sl1 MM5) 
8 (conductive angle) = 81+ e,~ 180' 
For the definition, 
see the figure on the 


right. For the derating curve, see Fig. 1. 


*2 
Sine wave 
*3 
RH=40-60%, 
AC for 1 
minute 


* 4 
For 10 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
IF=20mA 
- 
1.2 
1.4 
V 
Input 
Reverse 
current 
r. 
VR=3V 
- 
- 
10-5 
A 


Repetitive peak off·state current 
IORM 
VORM= Rated 
- 
- 
10-6 
A 


On·state 
voltage 
VT 
h=100mA 
- 
1.3 
2.0 
V 
Output 


Holding 
current 
I" 
Vo=6V 
0.1 
1 
3.5 
mA 


Critical rate of rise of off·statevoltage 
dv dt 
V ORM= 1 nRated 
100 
- 
- 
VI JiS 


Transfer 
Minimum 
trigger 
current 
1FT 
Vo=6V, 
RL=100n 
- 
- 
10 
mA 


charac· 
Isolation 
resistance 
R,so 
DC500V, 
RH=40-60% 
5x10'o 
10" 
- 
n 


teristics 
Turn-on 
time 
ton 
VD=6V, IF=20mA, 
RL =1000 
- 
80 
200 
JiS 


200 


100 
~5 


~ 
50 
J: 
5 
e 
~ 


'"•... 


e 
20 


•... 
::l 


'" 
u 
•... 
•... 
•... 
::l 
'" 
u 
10 
~ 
'0 
"5 
•... 
'"" 
5 
E 
•... 
::l 
0 
E 
~ 
'2 
2 
~ 


1 
0 
2.5 
3.0 


SHARP 
446 


Fig. 1 
RMS ON-state Current ys. 
Ambient Temperature' 
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of the conductive 
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Holding Current vs. 
Ambient Temperature 
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Relative Peak Off-state Current vs. 
Ambient Temperature 
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• 
Precautions for Use (SllMM5) 


1. 
Shielding lights 
Shield the phototriac 
coupler from external 
disturbing 
lights as by remolding it with opaque 


resin. Failure to do so may result in faulty operation due to intense external 
disturbing lights. 


2. 
Remolding 
This product is packaged 
in epoxy-based 
resin. Therefore 
use an epoxy-based 
resin with its 


hardening 
temperature 
of less than 
150'C and hardening 
time of less than 
2 hours when 
remolding. 


3. 
Humidity resistance 
This product 
is designed to be remolded 
for hybrid applications. 
So refer to the reliability 
requirements 
given in the specifications 
for humidity resistance 
if you don't remold it. 
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S11MD5T IS21MD3TV I 
S21MD4TV 


High 
Noise-reduction 
Type 
Phototriac Coupler 


Internal 
connection 
diagram 


~LhU 


<D®Ql 


~r~ 
~7'62 


r- 
" 
, 
M 
~ 
O=O-IJ 


2.54 
0.26 


0.5 
e 
6 
* 
The 
printed 
mark 
of S21MD4TV 
is 
~~~~~ 


• 
Features 


1. 
No.5 pin completely sealed in the mold for 
external 
noise resistance 
2. 
Built-in zero-cross circuit (S21MD4TV) 


• 
Applications 


1. 
For triggering 
of power triac 
om 


,n 
,.; 


t_' 
II"') 
M 
~ 


1'1 .C1254 


---u""ll.;) 


S21MD3TV/S21MD4TV 


0.9 


Internal connection 
dia~ram 


®®QD 


~ 


(2)~~l;~~e 


® NC 
CD Anode. 


~D '"' 
0. 
Cathode 


,1 
""~ 
® 
® Anode. 


7.62 
Cathode 


<D Anode 
® Cathode 
Ql NC 
@)Anode, 


Cathode 


Dotted 
line 
indicates 
zero·cross 
circuit. 
(S2IMD4TV) 


Parameter 
Symbol 
Rating 
Unit 
SllMD5T 
I S21MD3TV/S21MD4TV 


Input 
Reverse current 
h 
50 
mA 
Reverse voltage 
VR 
6 
V 
RMS on-state current 
IT 
0.1 
Arms 
Output 
·'Peak 
one cycle surge current 
Isurge 
1.2 
A 
Repetitive peak off-state voltage 
VDRM 
400 
I 
600 
V 


"Isolation 
voltage 
VISO 
5,000 
Vrms 
Operating temperature 
Tope 
-30-+100 
-c 
Storage temperature 
TslO 
-55-+125 
'C 
·'Soldering 
temperature 
Tso, 
260 
-c 


* 1 
Sine wave 


*2 
RH=40-60%, 
AC for 1 minute 


* 3 
For 10 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
SllMD5T IS21MD4TV 


VF 


h=20mA 
1.2 
1.4 
V 
voltage 
- 


Input 
S2lMD3TV 
h=30mA 


Reverse 
current 
h 
VR=3V 
- 
- 
10-5 
A 


Repetitive 
peak 
off-state 
current 
IORM 
V ORM=Rated 
- 
- 
10-' 
A 


On-state 
SllMD5T 
- 
1.3 
2.0 
V 


voltage 
S21MD3TV/S21MD4TV 


VT 
IT=O.lA 
- 
1.7 
2.5 
V 


Output 
Holding 
current 
IH 
Vo=6V 
0.1 
1 
3.5 
mA 


Critical 
rate 
SllMD5T IS21MD4TV 
100 
- 
~ 
VI/ls 
of rise 
of off· 
S2lMD3TV 
dv/dt 
V ORM= II f2Rated 
V / /ls 
state 
voltal!e 
500 
- 
- 


Zero-cross 
S2lMD4TV 
Vox 


Load 
resistance 
35 
V 
- 
- 


voltage 
IF=15mA 


Minimun 
trigger 
current 
1FT 
Vo=6V 
- 
- 
10 
mA 
RL =1000 


Isolation 
resistance 
R'50 


DC500V 
5 x 1010 
1011 
- 
0 
RH=40-60% 


Transfer 
SllMD5T 
Vo=6V,IF=20mA 
- 
80 
200 
/lS 
RL =1000 
char- 
Turn-on 
time 
S21MD3TV 
ton 
Vo=6V,IF=30mA 
- 
100 
250 
acteristics 
RL =1000 
/ls 


S21MD4TV 
f=50Hz 
- 
- 
1/2 
cycle 


Turn·off 
time 
S21MD4TV 
toff 
f=50Hz 
- 
- 
1/2 
cycle 


Fig. 1 
RMS On-state Current ys. 
Ambient Temperature 
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Fig. 2 
Forward Current ys. 
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Fig. 3 
Forward Current vs. 
Forward Voltage 
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Relative Repetitive Peak Off-state 
Voltage vs. Ambient Temperature 
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Fig. 7 
On-state Voltage vs. Ambient Tem- 
perature (S21MD3TV/S21MD4TV) 
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Minimum Trigger Current vs. 
Ambient Temperature 
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Fig. 6 
On-state Voltage vs. 
Ambient Temperature (SllMD5T) 
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Fig. 8 
Holding Current vs. 
Ambient Temperature 
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Fig. 10 
Repetitive Peak Off-state Current 
vs. Off-state Voltage 
(S21MD3TV /S21 MD4TV) 
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Fig. 9 
Repetitive Peak Off-state Current 
vs. Off-state Voltage (SllMD5T) 
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Fig. 11 
Repetitive Peak Off-state Current 
vs. Ambient Temperature 
(SllMD5T) 
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Fig. 12 
Repetitive Peak Off-state Current 
vs. Ambient Temperature 
(S21 MD3TV /S21MD4TV) 
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Fig. 13 
Turn-on Time vs. Forward Current 
(Sll 
MD5T /S21MD3TV) 
Fig. 14 
Zero-cross Voltage vs. 
Ambient Temperature (S21 MD4TV) 
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Fig. 15 
On-state Current ys. 
On-state Voltage 
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S12MD1V/S12MD3 
Photothyristor 
Coupler 


* 
Lead forming 
type (I 
type) of S 12 MOl V 
is also available. 
(S12MDI VI) (Page 482) 


• 
Features 


1. 
High 
RMS 
on-state 
current 
(h: MAX. 


200mArms) 
2. 
High repetitive 
peak 
off-state 
voltage 


(V DRM 
: MIN. 400V) 


3. 
Trigger 
current 
1FT 
: MAX. 15mA at RG = 


20kO 
4. 
(For 
half-wave 
control···S12MDlV 
For full-wave 
control"'S12MD3 
5. 
UL recognized, 
file No. E64380 


• 
Applcations 


1. 
On-off operation 
for a low power 
load 


2. 
For 
triggering 
high 
power 
thyristor 
and 
triac 


Internal connection 
diagram 
1.2'0.3 


o 9,,·,----r---r 
-'----ti-I 
I 


S12MDIV 
31. 
SHARP 
~ 
"" 
Anode 
e..O 


mark 
I 
7.12"·5 I 


S12MD3 
0.85 II 


S12MD3 
SHARP 


Internal connection 
diagramU 


Q)@ Anode 
®® Gate 
®® Cathode 
®CV Anode, cathode 


Parameter 
Symbol 
Rating 
Unit 
S12MDIV 
S12MD3 


Input 
Forward 
current 
Ir 
50 
50 
mA 


Reverse voltage 
VR 
6 
6 
V 


RMS on-state 
current 
IT 
200 
200 
mArms 


Output 
"Peak 
one cycle surge current 
Isurge 
2 
2 
A 
"Repetitive 
peak off-state 
voltage 
VDRM 
400 
400 
V 


"Repetitive 
peak reverse voltage 
VRRM 
400 
- 
V 


"Isolation 
voltage 
VISO 
5,000 
1,500 
Vrms 


Operating 
temperature 
Topr 
-30- 
+ 100 
-30- 
+ 100 
·C 


Storage 
temperature 
Ts" 
-40- 
+ 125 
-40- 
+ 125 
·C 


"Soldering 
temperature 
Tso1 
260 
260 
·C 


* 150Hz, 
sine wave 


*2 
Rc=20kn 
*3 
RH=40-60%, 
AC for 1 minute 


* 4 
For 10 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
h=30mA 
- 
1.2 
1.4 
V 
Input 
Reverse current 
h 
VR=3V 
- 
- 
10-' 
A 


Repetitive 
peak off· state current 
IORM 
V ORM = Rated, RG = 20kn 
- 
- 
10-6 
A 
"Repetitive 
peak reverse current 
IRRM 
V RRM = Rated, RG = 20kn 
- 
- 
10-6 
A 
Output 
On·state voltage 
VT 
IT=200mA 
- 
1.0 
1.4 
V 
Holding current 
IH 
Vo=6V, 
RG=20kn 
- 
0.3 
1 
mA 
Cirticalrateofriseofoff·statevoltage 
dv/dt 
VORM= l!f2 Rated,RG=20kO 
3 
- 
- 
V/j.lS 


Transfer 
Minimum trigger 
current 
1FT 
VD=6V, 
RL=IOOn,RG=20kn 
- 
- 
15 
mA 
charac- 
Isolation 
resistance 
R,so 
DC 500V, RH=40%-60% 
- 
1011 
- 
n 
teristics 
Turn·on 
time 
ton 
v, 
6V. 
h 
30mA, 
R, 
20kO, 
- 
20 
- 
J.LS 
R -1000 


Fig. 1 
RMS On-state Current vs. 
Ambient Temperature 
Fig. 2 
Forward Current vs. 
Ambient Temperature 
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Fig. 3 
Forward Current vs. Forward Voltage 
Fig. 4 
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Minimum Trigger Current vs. 
Ambient Temperature 


6 
VIJ=6V 


RL = 100Q 


Minimum Trigger Current vs. 
Gate Resistance 
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Fig. 6 
Break Over Voltage vs. Ambient 
Temperature 
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Holding Current vs. 
Ambient Temperatuse 
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Fig. 7 
Critical Rate of Rise of Off-state 
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Voltage vs. Ambient Temperature 
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Fig. 9 
Repetitive Peak Off-state Current vs. 
Ambient Temperature 
$ w'5 VuH,,-Rated 
R" 
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Photothyristor 
Couplers 


• 
Basic Operation 
Circuit 


-S12MDIV 


High Power 
Thyristor 
Drive Circuit 


+Vn 
® 


Load 


V" 
® Cc 
ACIOOV 


@ 
Zs : Snubber 
circuit 


-S12MD3 


Low Power 
Load Drive Circuit 


S12MD2 Series 
High Noise-reduction. High Density 
Mounting Type Photothyrister Coupler 


• 
Features 


1. 
High 
critical 
rate 
of 
rise 
of 
off- 
state 
voltage 
(dv/dt 
: MIN. 
100V/,us) 


2. 
Compact 
dual-in-line 
package 
(Volume comparison 
: About 
1/2 as large 
as Sharp 
6-pin type S12MDl V) 
3. 
Low trigger 
current 
(1FT : MAX. 10mA) 
4. 
High repetitive 
peak 
off-state 
voltage 


(V DRM 
: MIN. 400V) 


5. 
UL recognized, 
file No. E64380 


• 
Applications 


1. 
Cross-point 
relay 
for home 
telephone 
ex- 
changers 
2. 
Programmable 
controllers, 
Numerical 
con- 


trol machines 
3. 
For triggering 
high power 
thyristor 


• 
Outline 
Dimensions 


S12MD2 
~t 


CD Anod~ 
® Cathode 
® Cathode 
® Anode 


Internal 
connection 


diagram 


® (1) 
Cathode 
®® 
Anode 


(Ta=25·C) 
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s mbol 
h 
VR 
h 


Isur e 
VORM 
VRRM 
V'so 
To r 
Tst 
T, 


Ratin 
50 
6 
200 
1.2 
400 
400 
1,500 


-30- 
+100 
-55- 
+125 


260 


Unit 
mA 
V 
mArms 


A 
V 
V 
Vrms 


·C 
T 
·C 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
IF=20mA 
- 
1.2 
1.4 
V 
Input 
Reverse 
current 
IR 
VR=4V 
- 
- 
10-5 
A 
Repetitive peak off-state 
IDRM 
VDRM= Rated 
- 
~ 
10-6 
A 
current 


Repetitive 
peak 
Reverse 
IRRM 
VRRM= Rated 
- 
- 
10-6 
A 
current 
Output 
On-state 
voltage 
VT 
IT= 200mA 
- 
1.0 
1.4 
V 
Holding 
current 
I" 
VD=6V 
0.1 
0.5 
1.0 
mA 


Critical 
rate 
of rise of 
dv/dt 
V DRM= II I2Rated 
100 
- 
- 
VIJ.l-s 
off-state 
voltage 


Transfer 
Minimum 
trigger 
current 
1FT 
VD=6V, 
RL=100n 
- 
6.0 
10 
mA 


charac· 
Isolation 
resistance 
R'SD 
DC500V, 
RH=40-60% 
5x 1010 
1011 
- 
n 


teristics 
Turn-on 
time 
ton 
VD=6V, 
IF=30mA, 
RL=100n, 
- 
20 
50 
J.l-S 


Fig. 1 
RMS On-state Current ys. 
Ambient Temperature 
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Fig. 2 
Forward Current ys. 
Ambient Temperature 
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Fig.4 
Minimum Trigger Current ys. 
Ambient Temperature 
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Fig. 5 
Relative Repetitive Peak Off·state 
Voltage V5. Ambient Temperature 
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Fig. 7 
Repetitive Peak Off-state Current vs. 
Ambient Temperature 
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Fig.9 
On-state Voltage vs. 
Ambient Temperature 
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Fig. 6 
Relative Repetitive Peak Reverse 
Voltage vs. Ambient Temperature 
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Fig. 8 
Repetitive Peak Reverse Current vs. 
Ambient Temperature 
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Fig. 10 
Holding Current vs. 
Ambient Temperature 
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Fig. 11 
On-state Current vs. 
On-state Voltage 
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521MD3VHigh 
Noise Reduction Type Phototriac Coupler 


521MM3 
Mini-flat. HighNoise Reduction Type 
Phototriac Coupler 


• 
Outline 
Dimentions 


S21MD3V 


* 
Lead 
forming 
type 
of S21 MD3V is also 
available 
(521 MD3W) (Page 482) 
Internal 
connection 


diagram 
[~ 
1 
2 
3 


• 
Features 


1. 
Mini·flat 
package 
type (521 MM3) 


2. 
Ultra-compact 
(5.0 X 4.4 X 2.25mm) 
(521MM3) 


3. 
High critical 
rate 
of rise of off-state 
volt· 
age (dv/dt: 
MIN. 500V/jls) 


4. 
High 
repetitive 
peak 
off-state 
voltage 
(VDRM: 
MIN. 600V) 
5. 
Isolation 
voltage 
between 
input and output 


Visa: 5,000Vrms 
(521MD3V) 


Visa: 2,500Vrms 
(521MM3) 


6. 
U~ recognized, file No. E64380 } (S21MD3V/S21MD3W) 
TUV approved, 
No. R50095 


Anode 
mark 


CD Anode 
~Cathode 
®NC 
®Anode, 
Cathode 


®No external 
connectIOn 


®Anode, 
Cathode 


p.; 
>< 
f-< 
eno~•""- 


MO.5'0., 


Internal connection 
diagram 
CD Anode 
i}iiJ 
",e"hod' 
®Anode, 


Cathode 


Anode 
® No external 
mark 
0.4 '0.2 
CD 
2 
connection 


~~5.0±03 
5.2 
~ 
®~~~dode 


N 
~ 
....• 


0.5~g~ 


• 
Applications 


1. 
For triggering 
medium/high 
power 
triac 
2. 
Hybrid substrate 
that requires 
high density 


mounting 
(S21MM3) 


Parameter 
Symbol 
Rating 
Unit 
S21MD3V 
I 
S21MM3 


Input 
Forward 
current 
h 
50 
mA 
Reverse 
voltage 
VR 
6 
V 


*'RMS 
on-state 
current 
Ir 
100 
mAnns 


Output 
"Peak 
one cycle 
surge 
current 
Isurlle 
1.2 
A 


Repetitive 
peak 
off-state 
voltage 
VDRM 
600 
V 
"Isolation 
voltage 
Visa 
5,000 
T 
2,500 
Vnns 
Operating 
temperature 
Topr 
-30-+100 
"C 


Storage 
temperature 
Tot. 
-55-+1251 
-40-+125 
'C 
"Solderinll 
temoerature 
Tso1 
260 
'C 
* 1 
The conductive 
angle 8 of the RMS on-state 
current h 


shall satisfy 
the relation 
as follows: (S21MM3) 
8 (conductive 
angle) = 8,+ Ii,;-;;180' 


For the definition, 
see the figure on the right. 


For the derating 
curve, see Fig. 1. 


*2 
Sine 
wave 


*3 
RH=40-60%, 
AC for 
1 minute 
* 4 
For 
10 seconds 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
1,=30mA(S21MD3Vl, 
1,=20mA 
(S21MM3) 
- 
1.2 
1.4 
V 
Input 


Reverse 
current 
1. 
VR=3V 
- 
- 
10-5 
A 


Repetitive peak off-state current 
IORM 
VoR,,=Rated 
- 
- 
10-6 
A 


On-state 
voltage 
VT 
h=lOOmA 
- 
1.7 
2.5 
V 
Output 
Holding 
current 
III 
Vo=6V 
0.1 
1 
3.5 
mA 


Cl'"itical rate 
of rise of 
dv/dt 
V DR"= 1/ 12 Rated 
500 
- 
- 
V / JiS 
off-state 
voltage 


Transfer 
Minimum 
trigger 
current 
1FT 
Vo=6V, 
RL=lOOn 
- 
- 
15 
mA 


chrac- 
Isolation 
resistance 
R,so 
DC500V, 
RH=40-60% 
5 x 10lD 
10" 
- 
n 


teristics 
Turn-on 
time 
ton 
Vo=6V, 
IF=30mA, 
RL=lOOn 
- 
100 
250 
JiS 


RMS On-state 
Cu rrent 
ys.* 
Ambient 
Tamperature 


S21MM3 
Conductive 


angle 
1\ 
(1)8 = 180' 
(2)8 =360' 


\ 
\ 0) 


1\ 
\ 
\ 


1\ 
t--- 


(2)-..t--~ 
o 
-30-20 
0 
20 
40 
60 
80 
100 
lI! 
Ambient 
temperature 
Ta eel 
See the graph 
(1) for the 521 MD3V regardless 


of the conductive 
angle 
8_ 


Fig. 3 
Forward 
Current 
ys. Forward 
Voltage 
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Fig. 7 
Holding Current vs. 
Ambient Temperature 
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Fig. 9 
Repetitive Peak Off-state Current vs. 
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Fig. 6 
On-state Voltage vs. 
Ambient Temperature 
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Fig. 8 
Repetitive Peak Off-state Current vs. 
Off-state Voltage 
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• 
Precautions 
for Use (521 MM3) 


1. 
Shielding 
lights 


Shield the phototriac 
coupler 
from external 
disturbing 
lights as by remolding 
it with opaque 


resin. Failure 
to do so may result 
in faulty 
operation 
due to intense external 
disturbing 
lights. 
2. 
Remolding 
This product 
is packaged 
in epoxy-based 
resin. Therefore, 
use an epoxy-based 
resin with its 


hardening 
temperature 
of less than 
150'C and hardening 
time 
of less than 
2 hours 
when 


remolding. 


3. 
Humidity 
resistance 
[I 


This 
product 
is designed 
to be remolded 
for hybrid 
applications. 
So refer 
to the reliability 
• 


requirements 
given in the specifications 
for humidity 
resistance 
if you don't 
remold 
it. 


S21 ME Series 
European Safety 
Standard Approved. 
Long Creepage Distance Type w 
Phototriac Couplers 
~ 


• 
Features 
1. 
Long creepage 
distance 
type 
(Creepage 
distance: 
8mm or more) 
2. 
Internal 
insulation 
distance: 
0.5mm 
or 
more 
3. 
Description 
of approved 
safety 
standards 
(Lead 
forming 
type 
is also 
registered 
as 
521 ME3/521 
ME4.) 
UL 1577 (double 
protection 
included) 
rec- 
ognized, 
file No. E64380 
VDE 0883 approved, 
No. 47797 
BS 415 approved, 
No. 6690 
SEMKO 
approved, 
521MEC/521ME3F 
No. 8705122 
521 ME4/521 
ME4F No. 8705123 
DEMKO 
approved, 
No. 37123 
EI approved, 
521ME3/521ME3F 
No. 099443-01 
521ME4/521ME4F 
No. 099444-01 
4. 
Low minimum 
trigger 
current 
(IFT: MAX. 7mA) 
5. 
Built-in 
zero-cross 
circuit 
(521 ME4/521 
ME4F) 
6. 
Lead forming 
type/521ME3F, 
521ME4F 
(Distance 
between 
lead pins: 10.16mm) 
7. 
High repetitive 
peak 
off-state 
voltage 
(VDRM: 
MIN. 600V) 
8. 
High input-output 
isolation 
voltage 
(Visa: 5,000Vrms) 


• 
Applications 
1. 
For triggering 
medium/high 
power 
triac 


Internal 
connection 


~ 
Model 
diagram 


N]Oo~~. ~® 
® 
Q) *Z::::e 


SS circuit 


u. 
~ 
Cathode 


Cli NC 
@ Anode. 


cathode 
I 
I 


CD 
® 
® 
® May not be externally 


____ 
connected. 
~Em 


9 


. 


22 


,.,el 
7.62 I:::::~::O~CirCUitis 
~ 
Appiled 
to 521 ME4F. 


, 
' 
, 


~ 
~ 
0.26 
I 


~ 
2.54 
10.16 


The 521 ME3F and 521 ME4F are marked 


~~,;~ 
and ;~~,;.: 
<it 
<it 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
50 
mA 
Input 
Reverse voltage 
VR 
6 
V 
RMS on-state 
current 
h 
100 
mArms 
Output 
OlPeak one cycle surge current 
Isurge 
1.2 
A 
Repetitive peak off-state voltage 
VORM 
600 
V 
·'Isolation 
voltage 
VISO 
5,000 
Vrms 
Operating 
temperature 
Topr 
-30-+100 
·C 


Storage 
temperature 
Tst< 
-55-+125 
·C 
.3Solderinl!: temperature 
Tso1 
260 
·C 


* 150Hz, 
sine wave 
*2 
RH=40-60%, 
AC 60Hz for 1 minute 
* 3 
For 10 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
Ir=20mA 
- 
1.2 
1.4 
V 
Input 
Reverse current 
IR 
VR=3V 
- 
- 
lO-s 
A 
Repetitivepeak off-statecurrent 
IORM 
VoRM=Rated 
- 
- 
10-' 
A 
On-state 
voltage 
VT 
IT=100mA 
- 
1.7 
3.0 
V 


Holding current 
IH 
Vo=6V 
0.05 
- 
3.5 
mA 
Output 
Critical 
rate of rise 
S21ME3 
500 
- 
- 
S21ME3F 
dv/dt 
VORM 
= 1112 Rated 
V/ p's 
of off-state 
voltage 
S21ME4 
100 
- 
- 
S21ME4F 
Zero-cross voltage 
S21ME4 
VOX 
Load resistance, 
IF= 15mA 
- 
- 
35 
V 
S21ME4F 


Minimum trigger 
current 
1FT 
Vo=6V, 
RL = 1000 
- 
- 
7.0 
mA 
Trans- 
Isolation 
resistance 
R1so 
DC500V, RH=40-60% 
fer 
5 x 1010 
10" 
- 
0 
charac· 
521ME3 
VD=6V, RL=IOOn,I.=20mA 
- 
40 
100 
p's 
$21ME3F 


teris· 
Turn on time 
S21ME4 
ton 
f=50Hz 
1/2 
S21ME4F 
- 
- 
cycle 
tics 
Turn off time 
S21ME4 
f=50Hz 
1/2 
S21ME4F 
torr 
- 
- 
cycle 


Fig. 1 
RMS On-state Current ys. 
Ambient Temperature 
Fig. 2 
Forward Current ys. Ambient 
Temperature 
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Ambient Temperature 
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Repetitive Peak Off-state Current 
vs. Ambient Temperature 
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Zero-cross Voltage vs. 
Ambient Temperature 
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S21MD4V 
S21MM4 


Built-in Zero-cross Circuit. HighNoise Reduc- 
tion Type Phototriac Coupler 
Built-in Zero-cross 
Circuit, Mini-flat, 
High 
Noise Reduction Type Phototriac CouPler 


(Unit: 
mm) 
31( 
Lead forming type of S21MD4V is also 
available. (S21MD4W) (Page 482) 


• 
Features 


1. 
Mini-flat 
package 
type 
(S21MM4) 
2. 
Ultra-compact 
(5.0 x 4.4 x 2.25mm) 


(S21MM4) 
3. 
Built-in 
zero-cross 
circuit 


4. 
High critical 
rate 
of rise of off-state 
volt- 
age (dv/dt: 
MIN. 500V/jls) 
5. 
High repetitive 
peak 
off-state 
voltage 
(VORM: MIN. 600V) 
6. 
Isolation 
voltage 
between 
input and output 
Visa: 5,000Vrms 
(S21MD4V) 
Visa: 2,500Vrms 
(S21MM4) 
7. 
U~ recognized,file No. E64380} (S21MD4V/S21MD4W) 
TUV approved,No. R50095 


• 
Applications 


1. 
For triggering 
medium/high 
power 
triac 
2. 
Hybrid substrate 
that requires 
high density 
mounting 
(S21MM4) 


S21MD4V 1.2'0., 


~ 


S21MD4V N' 
SHARP 
~ 
<n 


• 
<D 


I 
I 
7.12'0.5 


~~ot;~ 
0"" 


\I) 
d 
o 
,,+l 


••• 
U':> 


t- 
"" 
M---+I- 
M 
0.5,,·1 
2.5430.25 


CD Anode 
(2) Cathode 
®NC 
®Anode. 
Cathode 
3 
®No external 
connectIOn 


®Anode. 


Cathode 
Zero·cross 
circuit 


CD Anode 
(2) Cathode 
®Anode. 
Cathode 


®No external 
cross 
connectIOn 
circuit ® Anode. 


., 
Cathode 


Parameter 
Symbol 
Rating 
Unit 
S21MD4V 
I 
S21MM4 


Input 
Forward 
current 
IF 
50 
mA 
Reverse voltage 
VR 
6 
V 


uRMS on·state current 
Ir 
100 
mArms 
Output 
"Peak 
one cycle surge current 
Isurge 
1.2 
A 
Repetitive 
peak off-state voltage 
VORM 
600 
V 
"Isolation 
voltage 
VISO 
5,000 
I 
2,500 
Vrms 
Operating 
temperature 
Topr 
-30-+100 
'C 
Storage 
temperature 
TstB 
-55-+125 
I 
-40-+125 
'C 
"Soldering 
temperature 
TS01 
260 
-c 
* 1 
The conductive 
angle 
8 of the RMS on- * 2 
state current Ir shall satisfy the relation 
as 
* 3 
follows. (S21MM4) 
8 (conductive 
angle) = 8\+ (h;;; 180' 


For the definition, 
see the figure 
on the 


right. For the 
derating 
curve, see Fig. 1. 


Sine wave 
RH=40-60%, 
AC for 1 
minute 
* 4 
For 10 seconds 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward volta~e 
VF 
IF=20mA 
- 
1.2 
1.4 
V 
Input 
Reverse current 
IR 
VR=3V 
- 
- 
10-5 
A 


Repetitive peak off·state current 
IORM 
VoRM=Rated 
- 
- 
10-' 
A 
On·state voltage 
VT 
h=100mA 
- 
1.7 
2.5 
V 
Output 
Holding current 
III 
Vo=6V 
0.1 
1 
3.5 
mA 


Critical rate of rise of off·state voltage 
dvldt 
VoRM=l/f2Rated 
100 
- 
- 
Vips 


Zero· cross voltage 
Vox 
Load resistance, h= Rated 1FT 
- 
- 
35 
V 
Minimwn trigger current 
1FT 
Vo=6V, RL =1000 
- 
- 
15 
mA 


Transfer 
Isolation resistance 
R1so 
DC500V, RH=40-60% 
5x10lo 
1011 
- 
0 
character 
Turn-on time 
f=50Hz, 60Hz 
1/2 
istics 
ton 
- 
- 
cycle 
Turn-off time 
torr 
t=50Hz 
60Hz 
- 
- 
1/2 
cvcle 


Fig. 1 
RMS ON-state Current ys. 
Ambient Temperature" 
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0.1 
E$ 
~c 
~ 
::lu 


'" 
0.05 
"c;j 
1il 
<': 
0 


(f)~~ 


S21MM4 
Conductive 
angle 


'\ 
W8 = 180' 
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'See 
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graph(l) 
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Fig. 3 
Forward Current ys. Forward Voltage 
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Ambient Temperature 


70 


60 
~-5 
50 
~ 


C 
40 


'"t: 
::lu 
30 


"E 
'"~ 
20 
•... 
0~ 


10 


.2. 


30 
0 
25 
50 
75 
100 
125 


Fig. 4 
Minimum Trigger Current ys. 
Ambient Temperature 
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Fig, 7 
Holding Current vs. 
Ambient Temperature 
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Relative Peak Off-state Current vs. 
Ambient Temperature 
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On-state Voltage vs. 
Ambient Temperature 
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Ambient Temperature 


~ 
25 


x 
0 
:> 


'"bOfl 
'0 
> 
'"'" 
20 
eu 
6... 
'"N 


R load 


1,.= 15mA 


•..•.... 


....•.. ....... 


•.•.... ••.....• 


....... 


I'-. 


" 


Ambient temperature 
T. eCl 
Ambient temperature 
T. eCl 
------------------SHARP------------------ 
472 


100 


90 


<' 


80 


g 
70 


..!; 
60 
C 
'" 
50 
t: 
::lu 
40 


'"E 
30 
«' 
<5 
20 


10 


IF-20mA 
/ 
Ta 
25°C 


/ 
/I 


/ 
/ 
/ 


J 


./ / 


• 
Precautions 
for Use (S21MM4) 


1. 
Shielding lights 
Shield the phototriac 
coupler from external 
disturbing 
lights as by remolding 
it with opaque 


resin. Failure to do so may result in faulty operation 
due to intense external 
disturbing 
lights. 


2. 
Remolding 
This product 
is packaged 
in epoxy-based 
resin. Therefore 
use an epoxy-based 
resin with its 


hardening 
temperature 
of less than 
150°C and hardening 
time 
of less than 
2 hours 
when 
remolding. 


3. 
Humidity 
resistance 
~ 
This product 
is designed to be remolded 
for hybrid applications. 
So refer to the reliability 
~ 
requirements 
given in the specifications 
for humidity 
resistance 
if you don't remold it. 
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S22MD1V 


• 
Features 


1. 
High repetitive 
peak 
off-state 
voltage 
(V DRM 
: MAX. 600V) 
2. 
Low trigger 
current 
(1FT : MAX. lOmA at Rc = 20kO) 
3. 
High isolation 
voltage 
between 
input 
and 
output 
V1SO 
: 5,OOOVrms 
4. 
UL recognized, 
file No. E64380 
TUV 
approved, 
No. R40003 


1.2••.3 


0.9±O', 1 I: I I' 


S22MDIV] 
SHARP 
" 
-H 
'" 
Anode 
<.0 


mark 
I. 7.l2±O.S 
I 


• 
Applications 


1. 
On-off operation 
for a low power 
load 
2. 
For 
triggering 
high 
power 
thyristor 
and 
triac 


Parameter 
Symbol 
Rating 
Unit 


Input 
Forward 
current 
IF 
50 
mA 


Reverse voltage 
Va 
6 
V 


RMS on-state 
current 
h 
200 
mArms 


Output 
*' Peak one cycle surge current 
Isurge 
2 
A 


·'Repetitive 
peak off· state voltage 
VDaM 
600 
V 


·'Repetitive 
peak reverse voltage 
VaaM 
600 
V 


.3Isolation 
voltage 
V,so 
5,000 
Vrms 


Operating 
temperature 
Topr 
-30-+100 
'C 


Storage 
temperature 
TSlg 
-40- 
+ 125 
'C 


··Soldering 
temperature 
Ts01 
260 
'C 


* 150Hz, 
sine wave 


*2 
RG=20kO 
*3 
RH=40-60%, 
AC for 1 minute 
* 4 
For 10 seconds 


Internal 
connection 


diagram 


~ 


~ 
7.62±0.3 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
IF=30mA 
- 
1.2 
1.4 
V 
Input 
Reverse 
current 
IR 
VR=3V 
- 
- 
10-5 
A 


Repetitive peak off·state current 
IORM 
V ORM = Rated, 
RG= 20kO 
- 
- 
10-' 
A 


Output 
On-state 
voltage 
VT 
h=200mA 
- 
1.0 
1.4 
V 


Holding 
current 
IH 
Vo=6V, 
RG=20kO 
- 
0.2 
1 
mA 
Criticalrate of riseofoff·statevoltage 
dv/dt 
VoRM=I/.!2 
Rated, RG=20kO 
5 
- 
- 
V/ JlS 


Repetitive peak reverse current 
IRRM 
V RRM = Rated, 
RG= 20kO 
- 
- 
10-' 
A 


Transfer 
Minimum 
trigger 
current 
1FT 
Vo=6V,RL=100O,RG=20kO 
- 
10 
mA 


charac· 
Isolation 
resistance 
RIso 
DC 500V, RH=40-60% 
- 
1011 
- 
0 
teristics 
Turn-on 
time 
ton 
V,=6V.R.=20kll,RL 
=lOOll.I,=30mA 
- 
20 
- 
JlS 


Fig.l 
RMS On-state Current ys. 
Ambient Temperature 
Fig.2 
Forward Current ys. 
Ambient Temperature 
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Fig.3 
Forward Current ys. 
Fig.4 
Forward Voltage 
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Fig.5 
Minimum 
Trigger 
Current 
vs. 
Gate 
Resistance 
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Critical Rate of Rise of Off-state Voltage vs. 
Ambient Temperature 
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AC lOOV, 200V 
l 


S22MD2 


1. 
Large distance 
between 
anode and cathode 
of photothyristor 
on the 
output 
side: 
5. 


08mm 
2. 
High repetive 
peak 
off-state 
voltage 
(V DRM 
: MIN. 600V) 


3. 
Low trigger 
current 
(1FT: 
MAX. 
8mA at 


Rc =20kD) 
4. 
High input-output 
isolation 
voltage 
(Visa: 
5,OOOVrms) 


• 
Applacations 


1. 
On-off operation 
for a low power 
load 


2. 
For 
triggering 
high 
power 
thyristor 
and 


triac 


Internal connection 
diagram 
GS 


65 
] 


0: 
1 
2 
3 4 


<D NC 
® Anode 
® Cathode 
® NC 


® Gate 
® Cathode 
(J) Anode 


Parameter 
Symbol 
Rating 
Unit 


Input 
Forward 
current 
IF 
50 
mA 
Reverse voltage 
VR 
6 
V 
RMS on-state 
current 
IT 
200 
mArms 


Output 
"Peak 
one cycle surge current 
Isurge 
2 
A 


"Repetitive 
peak off-state 
voltage 
VDRM 
600 
V 


'2Repetitive 
peak rjverse voltage 
VRRM 
600 
V 


"Isolation 
voltage 
ViSO 
5,000 
Vrms 
Operating 
temperature 
Topr 
-30-+100 
·C 


Storage 
temperature 
Tstg 
-40-+125 
·C 
"Soldering 
temperature 
Tso, 
260 
·C 


* 150Hz, 
sine wave 
*2 
RG=20kO 
* 3 
RH = 40- 60%, AC for 1 minute 


* 4 
For 10 seconds 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
Ir=30mA 
- 
1.2 
1.4 
V 
Input 
Reverse 
current 
I. 
VR=3V 
- 
- 
10-' 
A 


Repetitive 
peak 
off-state 
current 
IORM 
VORM = Rated, 
RG=20k11 
- 
- 
10-6 
A 


On-state 
voltage 
IRRM 
V RRM = Rated, 
RG = 20k11 
- 
- 
10-6 
A 


Output 
On-state 
voltage 
VT 
Ir=200mA 
- 
1.0 
1.4 
V 


Holding 
current 
IH 
Vo=6V, 
RG=20k11 
- 
0.3 
1 
mA 


Criticalrate of rise of off·state voltage 
dv/dt 
VoR,,=I/f2Rated, 
RG=20kn 
3 
- 
- 
V/j.iS 


Transfer 
Minimum 
trigger 
current 
1FT 
Vo=6V, RL =lOOn, RG=20kn 
- 
6 
8 
mA 


charac- 
Isolation 
resistance 
R1SO 
DC500V, 
RH=40-60% 
5Xl()lI 
10" 
- 
11 
teristics 
Turn-on 
time 
ton 
Vo 
6V. 
Rc 
20kn, 
RL 
10000. 
I., 
- 
20 
50 
J-IS 
30mA 


Fig. 1 
RMS On-state Current ys. 
Ambient Temperature 


wa•... 
200 
-<g 
,.!; 
c: 
<lJt: 
::I 
U 
100 
B~ 
en 
'"0 
rfJ~ 
P:: 


Fig. 2 
Forward Current ys. 
Ambient Temperature 


70 


\. 


\. 


'\ 


1\ 


'\ 


'\ 


~ 
60 


g 
~ 
50 
c: 
40 
<lJ•... 
•... 
::Iu 
30 
"0•... 
'"~ 
20 
•... 
0~ 


10 


\. 


I\. 


Minimum Trigger Current ys. 
Ambient Temperature 


12 
500 


~ 
200 
g 
100 
~ 
c: 
50 


<lJ•... 
•... 
20 
::Iu 
"2 
10 
'"~ 
•... 
0~ 


2 


10 
0.5 
1.0 
1.5 
2.0 
2. S 
3.0 


Forward 
voltage 
V F (V) 


Vu-6V 
RG= 10kQ 


RL = 100Q 
-- 
,/ ./ 
~ ~ 


20kQ 


--- 
I 
I 
--- I- 


slOkh 


Fig. 5 
Minimum 
Trigger 
Current 
vs. 


Gate 
Resistance 
100 
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5 


E 
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Fig. 6 
Break 
Over Voltage 
vs. 
Ambient 
Temperature 


900 
Vo 
6V 


RL 
100Q 


"' 


Ta 
25'C 


"' 
'" 
- 


~ 


800 


Q 
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.; 


v 
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bO~ 
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0> 
•... 
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v>0 
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•... 
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Fig. 7 
Critical 
Rate of Rise of Off·state 
Voltage 
vs. Ambient 
Temperature 
100 


Fig. 9 
$ 


IR~llbklQ 


"I I I N"3: 


20k~-r'L 


'50kQ 


\ 


100 
o 
-30 


RG 
20kQ 


1 
~ - f- 
VORM 
/2 Rated 


i' "" 


..•... 
~ 
::>u 
i'f 
0.05 
'3o 
::c 


0.01 


-30 


VORM 
Rated 
..,- 


RG=20kQ 
/' 
V 


/ 


/ 
/ 


/ 


CD 
(J) 


+Vcc 
® 


® 
® 


VI. 
® Cc 


I Type/VI{W)Type 


The I and VI (W) types have the same electrical 
specifications 
as those of the basic types. The 


product numbers of the basic types are used as the safety standards 
qualification 
numbers 
for I 
and VI (W) types . 


• 
Features 


I type······ Lead forming 
type, for surface 
mounting 
VI (W) type······Lead 
forming 
type of multi-cutting 
(V type), for surface 
mounting 


I type!V1 
type 
Basic type 
Safety 
standard 
approved 


Outline 
page 
UL 
TOV 
Drawing 
PC4N Series 
PC4N25VI 
CD 
PC4N25V 
258 
0 
0 


PC4N26VI 
CD 
PC4N26V 
258 
0 
0 


PC4N27VI 
CD 
PC4N27V 
258 
0 
0 


PC4N28VI 
CD 
PC4N28V 
258 
0 
- 


PC4N29VI 
CD 
PC4N29V 
262 
0 
0 


PC4N30VI 
CD 
PC4N30V 
262 
0 
0 


PC4N32VI 
CD 
PC4N32V 
262 
0 
0 


PC4N33VI 
CD 
PC4N33V 
262 
0 
0 


PC4N35VI 
CD 
PC4N35V 
266 
0 
0 


PC4N36VI 
CD 
PC4N36V 
266 
0 
0 


PC4N37VI 
CD 
PC4N37V 
266 
0 
0 


PC700 
Series 
PC702VI 
CD 
PC702V 
297 
0 
0 


PC703VI 
CD 
PC703V 
301 
0 
0 


PC713VI 
CD 
PC7l3V 
305 
0 
0 


PC7l4VI 
CD 
PC7l4V 
305 
0 
0 


PC7l5VI 
CD 
PC7l5V 
309 
0 
0 


PC7l6VI 
CD 
PC7l6V 
313 
0 
0 


PC723VI 
CD 
PC723V 
317 
0 
0 


PC725W 
CD 
PC725V 
325 
f':, 
f':, 


PC7331 
® 
PC733 
329 
0 
- 


PC800 
Series 
PC8l01 
® 
PC8l0 
337 
0 
- 


PC8l41 
® 
PC8l4 
350 
0 
- 


PC8l51 
® 
PC8l5 
355 
0 
0 


PC8l71 
® 
PC8l7 
363 
0 
0 


PC8l81 
® 
PC8l8 
367 
0 
0 


PC85l1 
® 
PC85l 
371 
0 
- 


PC900 
Series 
PC900VI 
CD 
PC900V 
388 
0 
0 


Photothyristor 
SllMD5VI 
CD 
SllMD5V 
445 
0 
- 


coupler/ 
Sl2MDlVI 
CD 
Sl2MDl 
V 
454 
f':, 
- 


Phototriac 
S2lMD4W 
CD 
S2lMD4V 
470 
0 
0 


coupler 
S22MDlVI 
CD 
S22MDlV 
474 
f':, 
f':, 


S2lMD3W 
CD 
S2lMD3V 
462 
0 
0 
0: Approved 
f':,: Under preparation 
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Model No. 


Anode 
mark 


Anode 
mark 
Model No. 


~ 


o 
~ 
d 
. 
.. 
•...• 
co 
;::: 
- 
~ 


7.62±O,' 


I' 
'I 


I 
a~ 
, 
·0 


/,7.62. 
0"1 


, 
, 


Photointerrupters 


II 


GP1A05/GP1A22LCI 
GP1A23LC/GP1A25LC 


OPIC 
Photointerruoters 
with 


Connector 


• 
Features 
1. 
Uses 3-pin connector 
terminal 
2. 
High sensing accuracy 
(Slit width: 
O.5mm) 
3. 
Wide gap between 
light emitter 
and detec- 


tor (5mm) 


• 
Applications 


1. 
Copiers, 
printers, 
facsimiles 


*' OPIC is a registered 
trademark 
of Sharp 
and stands 
for 
Optical 
Ie. It has 
a light 
detecting 
element 
and signal 
processing 
circuitry 
integrated 
onto a single chip. 


CDVcc 
~CD 
@ 


@ GND 
® Vo 


® 


*1 
JAPAN 
AMP made 


1I!4.0~~.l 
EI 3-pin connector 
171825·3 
Recommended 
connectors 
•• 
on the inserted 
side 
~ 
172053-3, 
etc.'" '" 


GP1A23LC 
(Same as GPIA05 
except connector) 


Do 


*3 JAPAN 
SOLDERESS 
TERMINAL 
MSG. CO., 


LTD. made connector 
BS3p-SHF-1AA 


Recommended 
connectors 
on the inserted 
side 


Housing: 


S3P-SHF-1, etc·· 


Terminal: 


SHF·OOIT-0.8P 
or 
SHF-002T-0.8P 


(5.6) 
tfk~ 


CD Vcc 


@GND 
® Vo 


s" 


" 
",I 


(2.5) 
(2.5) 


(9.2) 


~ 


® 
~CDVcc 


@ 
~ @GND 


. 
CD 
:::®Vo 
~.. 
'"".; 


*2 JAPAN 
SOLDERLESS 
TERMINAL 
MSG. CO., 


LTD. made connector 
B3p·SHF-1AA 


Recommended 
connectors 
on the inserted 
side 


Housing: 
'" '" 
S3P-SHF·1, etc. 


Terminal: 


SHF·001 T-0.8P 
or 
SHF-002T·0.8P 


CD Vcc 
@GND 
® Vo 


*4 MOLEX JAPAN 
CO., 


LTD. made connector 
5267-03A 


Recommended 
connectors 
on the inserted 
side 


Housing: 
5264-03 


Terminal: 


5263PBT 
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<D Vcc 


<2> GND 
® Vo 


Parameter 
Symbol 
Rating 
Unit 


Supply 
I 
GP1A05 


Vee 


10 


V 
voltage 
I 
GP1A22LC/GP1A23LC/GP1A25LC 
8 


·'Output 
voltage 
Vo 
28 
V 


·'Low 
level output current 
IOL 
50 
mA 
·'Operating 
temperature 
Topr 
-20-+75 
·C 


·'Storage 
I 
GP1A05/GP1A22LC/GP1A23LC 
Tstg 
-40-+85 
·C 
tempera- 
I 
GP1A25LC 
-30-+85 
ture 


* 5 
Collector-emitter 
voltage 
of output transistor 
* 6 
Collector 
current 
of output transistor 
* 7 
The connector 
should be plugged in/out 
at normal 
temperature. 
II 
Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Operating 
supply voltage 
Vee 
4.5 
- 
5.5 
V 


Low level supply current 
IeeL 
Light beam uninterrupted 
- 
- 
30 
mA 
Low level output voltage 
VOL 
Lightbeamuninterrupted,lo,= 16mA 
- 
- 
0.35 
V 


High level supply current 
IeeH 
Light beam interrupted 
- 
- 
30 
mA 
High level output voltage 
VOH 
Light beam interrupted, R, =47kO 
VeexO.9 
- 
- 
V 


·'Response 
frequency 
f 
·'RL =47kO 
- 
- 
3,000 
Hz 


* 8 
No DC output 
is allowed. 


* 9 
Response frequency 
is measured 
with the disk shown below being rotated. 
(Unit: 
mm) 


Fig. 1 
Low Level Output Current vs. 
Ambient Temperature 
60 


~ '\ 
1\ 
"\ 


~g 
50 
~ 
,..$ 


C 
40 


'"•... 
•... 
;:lu 
.•.. 
30 
;:l 
Co:; 
0v 
20 
>~ 
~ 
0 
10 
o-l 


o 
-20 
0 
25 
50 
75 


Ambient 
temperature 
Ta ('C) 


Fig. 3 
Low Level Output Voltage vs. 
Ambient Temperature 


0.6 
Vcc=5V 


IoL=30mA_ 


~ --~- 
- 
16mA 
- 


5mA 


~ 
o:> 


1;l, 
0.4 
.ea> 
:; 
0.3 
Co:; 
ov 
0.2 


>~ 


~ 
0.1 


o-l 


o 
25 
50 
75 
Ambient 
temperature 
Ta ('C) 


Fig. 5 
Detecting Position 
Characteristics (1) 


Vcc=5V 
Ta=25·C 


Fig. 2 
Low Level Output Voltage vs. 
Low Level Output Current 
1.0 


Vcc 
5V 


Ta 
25'C 


./ 
/ 


V 
/' 


~ 
0.5 
~ 
0:> 


'""" 
0.2 
.ea> 
:; 
0.1 


.8' 
;:l 
.:: 0.05 
'"~ 
~j 0.02 


0.01 
1 
2 
5 
10 
20 
50 
100 
Low level output 
current 
loe (mA) 


Fig. 4 
Supply Current vs. 
Supply Voltage 


30 


T a = - 20'C.;zs:c 
/ 
JlT 


IccL 
+7~'C 


l~cH 


;... 
"' 
i 
T 
Ta= 
-20·C •+ 25'C •+ 75'C 


1 


::: 
20 
c 
'"•... 
•... 
;:lu 
>. 
§: 
10 


;:l 


(f) 


4.5 
5.0 
5.5 


Supply 
voltage 
Vcc (V) 


Fig.6 
Detecting Position 
Characteristics (2) 


Vcc=5V 
Ta=25'C 
Output 
OFF 


Output 
ON 


o 
234567 
0 
3456 


Distance 
d (mm) 
Distance 
h (mm) 


Detecting 
position 
d = 3.5±o.3mm 
Detecting 
position 
h = 3.0!1:~mm 
(GP 1A22LC/GP 
1A23LC/GP 
1A25LC 
: d = 3.5±O·'mm)SHARP 
(G_P_l_A_2_2_LC_: 
_h_=_3_.0_!_1:8_m_m_) 
_ 
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• 
Recommended 
Connectors 
on the 
Inserted 
Side 


Recommended 
connectors 
on the inserted 
side for GP1A05, 
GP1A22LC 
and GP1A23LC 
are shown 
below. 


(GP1A05) 
.JAPAN 
AMP made 
EI series 
connectors 
(standard 
type) 


Housing 
color 
Natural 
Black I Blue I Green 
1 Red 
color 
Housing Model No. 
171822-3 
2-171822-314-171822-316-171822-318-171822-3 


AWG 
Product 
Material 
Model 
No. 
size 
shaoe 


Bulk 
Brass 
170204-1 
AWG 
Copper 
170204-2 
nhosnhide 


Special 
26-20 
Chain 
Brass 
170262-1 
terminal 
Copper 
170262-2 
ohosohide 
Model. No. 
Brass 
170205-1 
AWG 
Bulk 
Copper 
170205-2 
ohosnhide 


30-26 
Chain 
Brass 
170263-1 


~:;'~~hi"p 
170263-2 


.JAPAN 
AMP made 
EI series 
connectors 


(low profile type) 


Housing 
color 
Natural 
Black 
1 Blue 
1 Green I Red 
color 
Housing Model No. 
172142-3 
2-172142-314-172142-316-172142-318-172142-3 


Special 


AWG 
Product shape 
Model No. 
size 


terminal 
AWG 
Bulk 
170369-1 
Model No. 
26-22 
Chain 
170354-1 
(Material: 
AWG 
Bulk 
170370-1 
Copper 
phosphide) 
30-26 
Chain 
170355-1 


.JAPAN 
AMP made 
EI series 
connectors 


(amp 
mass 
termination) 


Housing-terminal 
AWG28 
AWG26 
AWG24 
AWG22 
(Natural 
united 
type 
(Green) 
color) 
(Black) 
(Red) 


connector 
172054-3 172053-3 172052-3 172051-3 


(GP1A22LC/GP1A23LC) 
.JAPAN 
SOLDERLESS 
TERMINAL MSG. CO., LTD. made (Natural 
color'bulk) 


Housing Model No. 
H3P-SHF-AA 
S3P-SHF-1 


AWG 
Material 
Model No. 
AWG 
Material 
Model No. 
size 
size 


Special 
AWG 
Brass 
SHF-OOI T-O.8SS 
AWG 
Brass 
SHF-OOI T-O.8P 
terminal 
26-22 
Copper 
SHF-OOI T-O.8BS 
27-22 
Copper 
phosphide 
phosphide 


Model No. 
AWG 
Brass 
SHF-002T-O.8SS 
AWG 
Brass 
SHF-002T-O.8P 


30-28 
Copper 
SHF-002T-O.8BS 
30-28 


Copper 


ohosohide 
ohosohide 


• 
Precautions 
for Use 


· It is recommended 
that a by-pass capacitor 
of more than O.Ol,uFbe added between Vcc and GND 
near the device in order to stabilize 
power supply line. 


· In this product, the PWB is fixed with a rear cover, and cleaning solvent may remain inside the 
case; therefore, 
dip cleaning or ultrasonic 
cleaning is prohibited. 
· Remove dust or stains, using an air blower or a soft cloth moistened 
in cleaning solvent. 


However, 
do not perform 
the above cleaning using a soft cloth with cleaning solvent 
in the 


marking 
portion. 


In this case, use only the following type of cleaning solvent used for wiping off: 


Ethyl alcohol, Methyl alcohol, Isopropyl alcohol, 
Freon TE, Freon TF, Diflon solvent S3-E 


II 


GP1 A05HR/GP1 
A22HR 
OPIC Photointerruoter 
with Connector 


1. 
3-pin connector terminal 


2. 
High sensing accuracy (Slit width: O.5mm) 
3. 
Wide gap between light emitter and detec- 
tor (5mm) 


• 
Applications 


1. Copiers 
2. 
Printers 
3. 
Facsimiles 


GP1A05HR 


2.0"·2 


Internal connection 
diagram 


¢4.2±0.2 [gCD 
Q) 


15kO 


Amp. 
(2) 


Voltage 
7.0"·3 
regulator 
3.5±0.2 


I 


*1 
JAPAN 
AMP made EI 3 pm connector 
171825-3 
Recommended connectors on the Inserted Side 
172053-3 etc •• 


.34.0' 05 
(10.4) 


CD V cc 


(2) GND 
® Vo 


GPl A22HR (Same as GP1A05 except connector) 


~(2) 


~. 
~ 
® 


:<::1 


~ 


8 
*2 JAPAN SOLDERLESS 


:: 
TERMINAL MSG. 
CO. LTD. made 
connector 
(2.5) 
(2.5) 
B3p·SHF·IAA 
Recommended 


~ 


9.2 
T~:f~o~~d~n 
the 


Q) 
~ 
CD Vcc 
Housing: 


(2)CD 
~ (2) GND 
S3p·SHF·l 
ete. lUE 


C! 
I::: ® V0 
Terminal: 


;; 
SHF·OOIT·O.8P 


~ 
or 
SHF·002T·O.8P 


lIE 
OPIC is a registered 
trademark 
of Sharp 
and stands 
for 
Optical 
Ie. It has a light detecting 
element 
and signal 


processing 
circuitry 
integrated 
onto a single chip. 


lIE lIE Recommended 
connectors 
on 
the 
inserted 
side 
are 
shown on the page after 
next. 
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Parameter 
Symbol 
Rating 
Unit 
Supply voltage 
Vcc 
8 
V 


'3Low level output current 
IOL 
50 
mA 
"Operating 
temperature 
Topr 
-20-+75 
'C 


"Storage 
temperature 
Tstg 
-40-+85 
'C 
* 3 
Collector 
current 
of output transistor 
* 4 
The connector 
should be plugged in/out 
at normal temperature. 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Operating 
supply voltage 
Vcc 
4.5 
- 
5.5 
V 
Low level supply current 
IccL 
Light beam interrupted 
- 
- 
30 
mA 
Low level output voltage 
VOL 
Lightbeaminterrupted,IOL = l6mA 
- 
- 
0.4 
V 


High level supply current 
IccH 
Light beam uninterrupted 
- 
- 
30 
mA 


High level output voltage 
VOH 
Light beam uninterrupted 
VccxO.9 
- 
- 
V 
··Response 
Frequency 
f 
*5 
- 
- 
3,000 
Hz 
* 5 
Output should not keep DC level. 
* 6 
Response frequency 
is measured 
with the disk shown below being rotated. 
(Unit:mm) 


Fig. 1 
Low Level Output Current 
V5. 
Ambient Temperature 


60 
1 50 
\\ \\ 


~ 
..s~ 
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::lu 
:> 
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0. 
:>ov 
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] 
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Ambient temperature T. ('C) 


II 


Fig. 2 
Low Level Output Voltage V5. 
Low Level Output Current 


1.0 


Vee 
5V 


Ta 
25'C 
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./ 
V 
V 
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:> 
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'0>:> 
01 
0. 
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~ 002 
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0.01 
I 
2 
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20 
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100 


Low level output current IOL (mA) 


Fig. 3 
Low Level Output Voltage vs. 
Ambient Temperature 


0.6 


J25 
° 
25 
50 
75 
Ambient 
temperature 
T. ('C) 


30 


~ 


u 
20 
u 
i: 


'"...... 
::lu 
>, 
0. 
10 
0. 
::l 


(f) 


° 


Ii=; - LOi:Pfc 


len. =: 


~7~'C 
(("I~ = 
Ta = -20'C, 
~ 2J·C,I + ~5'C- 


4.5 
5.0 
5.5 


Supply 
voltage 
Vcc (V) 


€ 
0.5 
~ 
0> 
~ 
0.4 


.<g 
"0> 


'" 


0.3 


.fr 
::l 
0 
0.2 
OJ>2 
~ 
0.1 
0-l 


Vec=5V 


---- 
IOL=30mA 


16mA 


5mA 


Vee=5V 
Ta=25·C 


d 
:E 
-f-- 
:* 
-- 


i- -'- 


(/) 


I 


, 
IL_ - 


I 


Vee=5V 
Ta=25'C 


Shield 
/ 


----- 
W-.::. 


~ 


I 


Output 
OFF 


Output 
ON 


2 
3 
4 


Distance 
d (mm) 


Detection 
position 
d =3.5""mm 


° 
2 
3 
4 
5 
6 
Distance 
h (mm) 


Detection 
position 
h =3.0:i:gmm 


• 
Recommended 
Connectors 
on the Inserted 
Side 
Recommended 
connector 
for GPIA05HR 
is same as GPIA05's. 
Recommended 
connector 
for GPIA22HR 
is same as GPIA23LC's. 


(Refer to Outline Dimensions.) 


• 
Precautions 
for Use 


· It is recommended 
that a by-pass capacitor 
of more than O.Ol,u F be added between Vcc and GND 
near the device in order to stabilize power supply line. 


· In this product, the PWB is fixed with a rear cover, and cleaning solvent may remain inside the 
case; therefore, 
dip cleaning or ultrasonic 
cleaning is prohibited, 


· Remove dust or stains, using an air blower or a soft cloth moistened 
in cleaning solvent. 


However, 
do not perform 
the above cleaning using a soft colth with cleaning solvent 
in the 


marking 
portion. 
In this case, use only the following type of cleaning solvent used for wiping off: 


Ethyl alcohol, Methyl alcohol, Isopropyl alcohol, 
Freon TE, Freon TF, Diflon solvent S3-E 
--------------SHARP'-------------- 


GP1A06 
2-ohase Digital Outout Tyoe OPIC 
Photointerruoter 


• 
Features 


1. 
Built-in Schmidt trigger circuit 


2. 
2-phase digital 
output 
with phase differ- 


ence 
3. 
LSTTL 
and TTL compatible 
output 


4. 
Operating supply voltage Vcc: 4.5-16V 


1. 
Tape counters 
in VCRs and cassette 
tape 
recorders 
2. 
Copiers, facsimiles 
3. 
Industrial 
robots, NC machines 
4. 
Electronic 
scales 


Internal connection 
diagram 


<D§iVOltage 
regulator 
® 


~ 
11 
® 


" 
1l@ 
®® 
2-C2 
Amp 


<D Anode 
® Cathode 
® GND 
® Vo, 
® VOl 
® Vcc 


lIE 
OPICis a registered trademark of Sharp and stands for 
Optical IC. It has a light detecting element and signal 
processing circuitry integrated onto a single chip. 


Parameter 
Symbol 
Rating 
Unit 
Forward current 
Ir 
50 
mA 


Input 
'IPeak 
forward current 
I'M 
1 
A 
Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
75 
mW 


Supply voltage 
Vcc 
16 
V 


Output 
Low level output current 
IOL 
20 
mA 
High level output voltage 
VOH 
20 
V 
Power dissipation 
Po 
250 
mW 
Operating temperature 
Topr 
-20-+85 
·C 


Storage temperature 
Tstg 
-40-+100 
·C 


"Soldering 
temperature 
Tso1 
260 
"C 


*1 
Pulse width~100,us, Duty ratio=O.OI 
* 2 
For 5 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
Vf 
Ta=25'C,lf=20mA 
- 
1.2 
1.4 
V 


Input 
Reverse 
current 
I. 
Ta=25'C, 
VR=3V 
- 
- 
10 
f./A 


Operating 
supply voltage 
Vee 
Ta=25'C 
4.5 
- 
16 
V 


Low level output voltage 
VOL 
IOL= 16rnA, Vcc=5V. 
If=20mA 
- 
0.2 
0.4 
V 


Output 
High level output current 
1011 
Vo=20V, 
Vee=16V, 
IF=O 
- 
- 
100 
f./A 


Supply 
current 
Ice 
Vee=5V 
- 
7.0 
15 
mA 


'3"High--+Low" 
threshold 
Ta=25'c' 
Vee=5V, 
RL=280n 
- 
3.0 
15 


IfilL 
mA 
input 
current 
Vee=5V, 
RL=280n 
- 
- 
20 


•• "Low--+ High" 
threshold 
Ta=25'C, 
Vcc=5V, 
RL=280n 
0.4 
1.8 
- 


IfLll 
mA 


Transfer 
input 
current 
Vcc=5V, 
RL=280n 
0.3 
- 
- 


charac· 


"High-Low" 
propagation 
tPIlL 
- 
1.0 
5.0 
time 
Ta=25'C 
teristics 
~ 
"Low-High" 
pl"opagation 
tPLIl 
- 
2.0 
10 
C 
time 
Vee=5V 
0 
Rise 
time 
tr 
- 
0.1 
0.5 
0.., 
f./S 


gj E 
Fall 
time 
tr 


IF=20mA 
- 
0.1 
0.5 
0::'';:: 
RL =280n 
"Output 
delay 
time 
tdl2 
1.0 
- 
- 


* 3 
IfilL represents 
forward 
current 
when 
output 
goes 
from 
high 
to low. 
* 4 
IfLIl represents 
forward 
current 
when 
output 
goes 
from 
low to high. 
* 5 
tdl2 represents 
the 
delay 
time 
between 
VOl and 
Vo, output. 
The 
disk 
shall 
be rotated 
at 
the 
speed 
of 
1,000 


pulse/see, 
and 
the 
slit 
width, 
slit 
length 
and 
distance 
between 
slits 
are 
all 2.0 mm. 


Fig, 1 
Forward Current 
YS, Ambient 
Temperature 
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Fig, 2 
Output Power Dissipation YS, 
Ambient Temperature 
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Fig. 5 
Relative 
Threshold 
Input 
Current 
vs. 
Ambient 
Temperature 
1.6 


Fig. 6 
Low Level Output 
Voltage 
vs. 
Low Level Output 
Current 
o.s 
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Fig. 7 
Low Level Output 
Voltage 
vs, 
Ambient 
Temperature 


0.2S 


IF=20mA 
IoL=16mA 


~ 
vcc=sv 
" 
0.2 
0> 


<lJ 
bfJ 
2 
O.IS 
"3 
>:; 
c-:; 
0.1 
c 
" 
>~ 
O.OS 


"c 
...l 


0 
-2S 
0 


~ 
7 
-5 


= 
IccL 
uu 
6.S 
" 
u 
IccH 
u 


C 
6 


<lJ:: 
:;l 
S.S 
u 
>, 
IccL = !VOl= 
"LOW"'y02= 
"Low"j 
0. 
IccH= 
IVo!= "High",Yo2= 
"High"j 
c- 
:;l 
S 
r.fJ 


4.S2 
4 
16 


Supply 
voltage 
V cc (V) 


Fig, 9 
Propagation 
Time 
ys, 
Forward 
Current 
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Fig, 10 
Rise, Time, 
Fall Time 
ys, Load 
Resistance 
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Explanation 
of Operation 


When the forward 
current 
which is over the threshold 
input current 
(lFild is supplied; 


(1) 
V01 and V 02 output 
will turn 
to high 
level when 
some 
objects 
cut 
off the 
luminous 
flux 


between 
LED and detector. 
It will turn to low level without 
object. 


(2) 
When a rotating 
disk is used, the operation 
diagram 
of VOl and V 02 output 
is shown below. 


YOI 
Output 


Yo, 
: 


OutPllt 
: 


___ 
I... 


Clockwise 
rotation 


,,, 


I 
, 


__ l__ 
_ J _ 
Counterclockwise 
rotation 


~ 
Disk 


Detector ~ flitter 


~ 


Drawing 
seen from emitter 


(Clockwise 
rotation) 


D 
~ 


Slit~ 


D 


a: Slit width 
.b: Distance between slits 
c: Slit length 
d: Slit pitch 


(Precautions for Use) 
eThe 
slit shall be designed 
as follows: 
a, b, c=2mm, 
d=4mm 
e In order to stabilize 
power supply line, connect 
a by-pass capacitor 
of more than O.Ol,uF between 
V cc and GND near the device. 


GP1A08 


High Sensitivity Type OPIC 
Photointerrupter 


1. 
Low threshold 
input current 
(IFLH: 
MAX. 5mA) 
2. 
A wide range 
of operating 
supply voltage 
(Vcc: 4.5-17V) 
3. 
High sensing 
accuracy 
(Slit width: O.5mm) 


4. 
LSTTL 
and TTL 
compatible 
output 


1. 
Copiers, 
printers, 
facsimiles 
2. 
Optoelectronic 
switches, 
optoelectronic 


counters 


~r=bJ' "-' 
fl 
--0 


(8.4) 
M 
0~ 


Internal connection 
diagram 
Voltage 
regulator 
, 
':.:' 


" 
'I 


CD Anode 
® Cathode 
® GND 
<D 
Vo 
® Vcc 


* 
OPIC is a registered trademark of Sharp and stands for 
Optical IC. It has a light detecting element and signal 
processing circuitry integrated onto a single chip. 


Parameter 
Symbol 
Rating 
Unit 


Forward 
current 
Ie 
50 
mA 


Input 
uPeak 
forward 
current 
IeM 
1 
A 
Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
75 
mW 


Supply voltage 
Vcc 
17 
V 


Output 
Low level output current 
loc 
50 
mA 


Power dissipation 
Po 
250 
mW 


Operating 
temperature 
Topr 
-25-+85 
'C 


Storage 
temperature 
Ts," 
-40-+100 
'C 


"Soldering 
temperature 
Tso1 
260 
'C 


*1 
Pulse width;;> lOOps, Duty ratio=O.OI 
* 2 
For 5 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
IF=5mA 
- 
1.1 
1.4 
V 
Input 
Reverse 
current 
IR 
VR=3V 
- 
- 
10 
JlA 


Operating 
supply 
voltage 
Vee 
4.5 
- 
17 
V 


Low 
level 
output 
voltage 
VOL 
IOL= 16mA, 
V ee = 5V 
- 
0.15 
0.4 
V 


Output 
High 
level 
output 
current 
VOII 
Vee=5V,IF=5mA 
4.9 
- 
- 
V 


Low 
level 
supply 
current 
IeeL 
Vee=5V,IF=0 
- 
2.5 
5 
mA 


High 
level 
supply 
current 
Ieell 
Vee=5V,IF=5mA 
- 
1 
3 
mA 


.3"Low-' 
High" threshold 
input curren 
hLII 
Vee=5V 
- 
1 
5 
mA 
•• H ystersis 
IFIIL/IFLII 
Vee=5V 
0.55 
0.75 
0.95 
- 
Transfer 
"Low--+High"propagation time 
tPLII 
- 
3 
9 
charac· 
30l 
Vee=5V 
teristics 
<: 
"High--+Low"propagation time 
tPHL 
- 
5 
15 
0 
IF=5mA 
0..., 
Jls 
~E 
Rise 
time 
tr 
- 
0.1 
0.5 


0:::'';:; 
Fall 
time 
tf 


RL =2800 
- 
0.05 
0.5 


* 3 
hLII represents 
forward 
current 
when 
output 
goes 
from 
low to high 
* 4 
IFIlL represents 
forward 
current 
when 
output 
goes 
from 
high 
to low 


(Precautions 
for Use) 


In order 
to stabilize 
power 
supply 
line, connect 
a by-pass 
capacitor 
of more 
than 
O.OIJl F between 
Vee and GND 
near 
the 
device. 
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Fig. 2 
Output Power Dissipation ys. 
Ambient Temperature 
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Supply 
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Fig, 5 
Relative 
Threshold 
Input 
Current 
vs. 
Ambient 
Temperature 
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Fig. 6 
Low Level Output 
Voltage 
vs. 
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Fig, 7 
Low Level Output 
Voltage 
vs. 
Ambient 
Temperature 
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Fig. 8 
Supply 
Current 
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Fig. 9 
Propagation Time ys. Forward 
Current 
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Fig. 10 
Rise Time, Fall Time ys, Load 
Resistance 
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GP1 A 1O/GP1 A 26LC 


1. 
Uses 3-pin connector 
terminal 


2. 
Supply voltage 
range (V cc: 21-26V) 


3. 
High sensing accuracy 
(Slit width: O.5mm) 
4. 
Wide gap between light emitter 
and detec- 
tor (5mm) 


• 
Outline 
Dimensions 


GPIAIO 
Internal 
connection 


diagram 
Voltage 
regulatorB 


® 


~ 
~ 
® 
® 
<D 


<D GND 
®Vo 
® Vcc 


*jAPAN 
AMP made 


EI 3-pin connector 
171825-3 
Recommended 
connectors 
on the 


inserted 
side 
JAPAN AMP made 


Housing: 171822-3 
Terminal: 170262-1 
etc.·· 


OPIC Photointerruoter 
with 


Connector 


• 
Applications 


1. 
Copiers, printers, 
facsimiles 


Internal connection 
diagram 


Voltage 


I[lJ~~~: 


~<D 


6_0 
11,it 


<D GND 
® Vo 
® Vcc 


* *jAPAN 
AMP made 


EI 3-pin connector 
171825-3 
Recommended 
connectors 
on the 


inserted 
side 


JAPAN AMP made 
Housing: 171822-3 
Terminal: 170262-1 
etc.·· 


lIE OPIC is a registered 
trademark 
of Sharp and stands for Optical Ie. It has a light detecting element and signal 


processing 
circuitry 
integrated 
onto a sdngle chip_ 
lIElIE Recommended 
connectors 
on the inserted side (See 505page). 
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Parameter 
Symbol 
Rating 
Unit 
Supply voltage 
Vcc 
-0.5-+30 
V 


"Output 
voltage 
Vo 
-0.5-+40 
V 


"Low 
level output current 
IOL 
50 
mA 


"Operating 
temperature 
Top, 
(GPIA22LC, 
-:+::~oo_ +80-0 
'C 


"Storage 
temperature 
T"g 
-20-+95 
'C 
Operating 
humidity 
RH 
10-95 
% 


* 1 
Output transistor 
between collector-emitter 
voltage 
* 2 
Collector 
current 
of output transistor 
* 3 
The connector 
should be plugged in/out 
at normal temperature. 


Parameter 
Symbol 
conditions 
MIN. 
TYP. 
MAX. 
Unit 


Operating 
voltage 
Vcc 
- 
21 
- 
26 
V 


Low level supply current 
IccL 
Light beam uninterrupted 
- 
- 
30 
mA 
Low level output voltage 
VOL 
Light beam uninterrupted, 
IOL= 16mA 
- 
- 
0.6 
V 


High level supply current 
IccH 
Light beam interrupted 
- 
- 
30 
mA 
High level output voltage 
VOH 
Lightbeaminterrupted,RL= IOkfl, Vcc=26V 
25.8 
- 
- 
V 


Minimum 


Response 
interruption 
tll 
166 
- 
- 
JiS 
character- 
time 
Ta=0-80'C 
RL=4.7kO 


istics 
Minimum 
Vcc=24V±5% 
sensing 
tL 
166 
- 
- 
JiS 
time 


fII 


Fig. 1 
Low Level Output Current vs. 
Ambient Temperature 


60 


Fig. 2 
Low Level Output Voltage vs. 
Low Level Output Current 
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Fig. 3 
Low Level Output Voltage vs. 
Ambient Temperature 
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Output 
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Output 
ON 
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C 
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"u 
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10 
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IT 
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IccL 


leeH 
Ta-O'C, 
+25'C, 
+80'C 


o 
20 
21 
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23 
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25 
26 
27 


Supply 
voltage 
Vee (V) 


Output 
OFF 


Vcc=24V, 
Ta=25'C 
Shield 


1 
2 
3 
5 
6 


Distance 
h (mm) 


Detecting 
position 
h = 3.0±l·Omm 
Distance 
d (mm) 


Detecting 
position 
d = 3.0±O·'mm 


• 
Recommended Connectors on the Inserted Side 


• 
JAPAN 
AMP made EI series connectors 
(stan- 
• 
JAPAN 
AMP 
made EI series connectors 
(low 
dard type) 
profile type) 


Housing 
color 
Natural 
Black 
I Blue 
I Green I 
Red 
color 


Housing 
Model No, 
171822·32.171822.314.171822.316.171822.318.171822-3 


AWG 
Product 
Material 
Model No. 
size 
shaoe 
Brass 
170204·1 
Bulk 
Copper 
AWG 
ohos-ohide 
170204·2 


Special 
26-20 
Brass 
170262·1 
Chain 
Copper 
terminal 
ohosphide 
170262·2 


Model No. 
Brass 
170205-1 
Bulk 
Copper 
AWG 
ohosnhide 
170205·2 


30-26 
Chain 


Brass 
170263·1 


Copper 
nhosnhide 
170263·2 


Housing 
color 
Natural 
Black 
1 Blue 
Green I 
Red 
color 


Housing 
Model No, 
172142·32.172142.314- 
172142·36.172142.*"172142.3 


AWG 
Product 
shape 
Model 
No, 
Special 
size 


terminal 
AWG 
Bulk 
170369·1 


Model No, 
26-22 
Chain 
170354·1 
(Material: 
Copper 
AWG 
Bulk 
170370·1 
phosphide) 
30-26 
Chain 
170355·1 


• 
JAPAN 
AMP made EI series connectors 
(amp. 
mastermination) 


Housing· 
AWG28 
AWG26 
AWG24 
AWG22 
terminal 
(Green) 
(Natural 
color) 
(Black) 
(Red) 
united 
type 
connector 
172054·3 
172053·3 
172052·3 
172051-3 


II 


GP1A13R 
OPIC Photointerruoter 
with Encoder Function 


• 
Features 


1. 
A, B 2-phase digital 
output 


2. 
Resolution: 
Slit pitch 1.6mm 


3. 
TTL 
compatible 
output 


4. 
Compact 
and light 


• 
Applications 


1. 
Electronic 
printers 


2. 
Robots 
3. 
Numerical 
control 
machines 


Internal 
connection 
diagram 


11 •• ·3 


6.5"-' 


® 
CD 
® 


® 


151015 


20%0.3 


CD 
® 


(6.7) 


CD Anode 
® Cathode 
® VOA 
® Vee 
® GND 
® Vo• 


lIE 
OPIC is a registered 
trademark 
of Sharp 
and 
stands for Optical IC. It has a light detecting element 
and signal processing 
circuitry 
integrated 
onto a 
single chip. 


'Parameter 
Symbol 
Rating 
Unit 


Forward current 
IF 
50 
mA 


Input 
., Peak forward current 
IrM 
1 
A 


Reverse voltage 
V. 
6 
V 


Power dissipation 
P 
75 
mW 
Supply voltage 
Vee 
7 
V 


Output 
Low level output current 
IOL 
20 
mA 
Power dissipation 
Po 
250 
mW 
Operating temperature 
Topr 
0-+70 
'C 
Storage temperature 
Ts,g 
-40-+80 
'C 


.2Soldering temperature 
Tsol 
260 
'C 


*1 
Pulse width~100ps. 
Duty ratio=O.Ol 
* 2 
For 5 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
Ta=25"C,IF=20mA 
- 
1.2 
1.4 
V 
Input 
Reverse current 
IR 
Ta=25·C, 
VR=3V 
- 
- 
10 
fJ.A 


Operating 
supply voltage 
Vcc 
4.5 
5.0 
5.5 
V 


High level output voltage 
VOL 
Vcc=5V, 
IF=20mA, 
IoL=8mA·· 
- 
0.1 
0.4 
V 
Output 
Low level output voltage 
VOH 
Vcc=5V,IF=20mA·· 
2.4 
4.9 
- 
V 
Supply current 
Ice 
IF=20mA, 
VCC=5V·3 .•• 
- 
5 
20 
mA 


Transfer 
~ 
Vcc=5V, 
Ir=20mA 
0.25 
0.50 
0.75 
- 


charac· 
Duty ratio 
·'DB 
f=2.5kHz·' 
0.25 
0.50 
0.75 
- 
teristics 
Response frequency 
fmax. 
Vcc=5V,IF=20mA·' 
- 
- 
10 
kHz 


* 3 
In the condition 
that output A and B are low level. 
* 4 
Measured 
under the condition 
shown in Measurement 
Condition. 


*5 
D 
.~ 
D 
.~ 
A· 
tAP' 
B· 
tBP 


Output A 
(Va.) 


Output B 


(VOR) 


Rotational direction: Counterclockwise when seen 


from OPIC light detector 


Fig. 1 
Forward Current ys. 
Ambient Temperature 


60 


II 


Fig. 2 
Output Power Dissipation ys. 
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O· k (tP26.48) 


IS 
60 slits 


Basic Design 


Ro (distance 
between 
the disk 
center 
and 


half point of a slit) and 5 (fixing 
position 
of 


photo interrupter) 
will 
be 
provided 
by 
the 


following 
equations. 


RO=fox 
10.89 (mm) 
N : number 
of slits 


5, = Ro -1.765 
(mm) 
52 = 5, +6.7 (mm) 


Note) 
When the number 
of slits is changed, values in 


parenthesis 
are also changed 
according 
to the 


number. 


52 
05.825) 


5 
(9.125) 


(Precautions 
for Use) 
1) 
In order 
to stabilize 
power supply 
line. connect 
a by-pass 
capacitor 
of more than O.OI,uF between 
Vcc and GNO near the 


device. 
2) 
This module 
is designed 
to be operated 
at IF=20mA 
TYP. 


GP1A14 
High Sensitivity Type OPIC 
Photointerrupter 


• 
Features 


1. 
Built-in 
Schmidt 
trigger 
circuit 


2. 
Low threshold 
input current 
(IFLH 
: MAX. 8mA) 


3. 
Low level supply current 
(ICCL 
: MAX. 5mA) 
4. 
Operating 
supply voltage 
Vcc : 4.5-17V 


5. 
TTL 
and CMOS compatible 
output 
6. 
Wide gap between 
LED and detector 
(5mm) 


• 
Applications 


1. 
Copiers, 
printers, 
facsimiles 
2. 
Optoelectronic 
switches, 
optoelectronic 
counters 


~~If!LBJ 
0_ 
~ ~ 
~B 
1;)~ 
4.2 5.o~g:i 8 u 
on 
2i 


Internal connection 
diagram 


<DgV. oltage regulator 
® 


.D 
® 
® 
® 


Amp. 
lOkQ 


<D Anode 
® Cathode 
® GND 
® Vo 
® Vcc 
* 
OPIC is a registered 
trademark 
of Sharp 
and 


stands 
for Optical Ie. It has a light detecting 


element and signal processing circuitry integrated 
onto a single chip. 


Parameter 
Symbol 
Rating 
Unit 
Forward current 
IF 
50 
mA 


Input 
·'Peak 
forward current 
IrM 
1 
A 
Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
75 
mW 
Supply voltage 
Vcc 
17 
V 


Output 
Low level output current 
IOL 
50 
mA 
Power dissipation 
Po 
250 
mW 
Operating temperature 
Topr 
-25-+85 
'C 
Storage temperature 
Tst, 
-40-+100 
'C 


.2Soldering temperature 
Tso1 
260 
'C 


* 1 
Pulse width~100,us, Duty ratio=O.OI 
* 2 
For 5 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
IF=8mA 
- 
1.14 
1.4 
V 


Input 
Reverse 
current 
r. 
VR=3V 
- 
- 
10 
J.LA 


Operating 
supply 
voltage 
Vcc 
4.5 
- 
17 
V 


Low 
level 
output 
voltage 
VOL 
IoL=16mA, 
Vcc=5V, 
Ir=O 
- 
0.15 
0.4 
V 


Output 
High 
level 
output 
voltage 
VOIi 
Vcc=5V, 
Ir=8mA 
4.9 
- 
- 
V 


Low 
level 
supply 
current 
ICCL 
Vcc=5V,IF=0 
- 
2.5 
5.0 
mA 


High 
level 
supply 
current 
ICCH 
Vcc=5V,IF=8mA 
- 
1.0 
3.0 
mA 


'3"Low~High" thresholdinputcurrent 
IFLH 
- 
1.5 
8.0 
mA 


•• Hysteresis 
!rHL.InH 
Vcc=5V 
0.55 
0.75 
0.95 
- 
Transfer 


.~ 
"Low~ High"propagationtime 
tPLlI 
- 
3 
9 
charac· 
Vcc=5V 
teristics 
IX 
"High~Low" propagationtime 
tpllL 
- 
5 
15 


c 
Ir=8mA 
J1S 
0 
Rise 
time 
tr 
- 
0.1 
0.5 
~ 
RL =28011 


'" 
Fall 
time 
tf 
- 
0.05 
0.5 


* 3 
IFLI, represents 
forward 
current 
when 
output 
goes 
from 
low 
to high. 
* 4 
IFilL represents 
forward 
current 
when 
output 
goes 
from 
high 
to low. 


Hysteresis 
stands 
for 
IFliL/IrLIl. 


In order to stabilize 
power supply line, connect 
a by-pass capacitor 
of more than O.Ol,uF between 
Vcc and GND near the device. 


Parameter 
Symbol 
Operating 
temperature 
MIN. 
MAX. 
Unit 


Lowleveloutput current 
IOL 
- 
16.0 
mA 


Forward 
current 
IF 


Ta=0-+70·C 


10.0 
20.0 
mA 


Fig. 1 
Forward 
Current 
vs. Ambient 
Temperature 


60 


Fig. 2 
Output 
Power 
Dissipation 
vs. 


Ambient 
Temperature 
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Fig, 3 
Low Level Output 
Current 
vs. 
Ambient 
Temperature 
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Relative 
Threshold 
Input 
Current 
vs. 
Ambient 
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Low Level Output 
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Propagation Time ys. Forward 
Current 


7 


Vi" 
6 
.3 
~ 
J 
5 
1 
v 
'E 
3 
c 
.~ 
2 
'" 
bO 
'" 
0. 
0 
0':: 


tPHL 
,..----- 
\"\ '- 
tPLH 


Vcc=5V 
RL=280Q 
Ta =25'C 


---------------SHARP--------------- 
514 


t,=tf=O.Ol,us 
47Q 
Zo=50Q 


GP1A15 


High Sensing Accuracy Type OPIC 
Photointerrupter 


1. 
High sensing 
accuracy 


(slit width: 
O.25mm) 


2. 
Built-in 
Schmidt 
trigger 
circuit 
3. 
Low threshold 
input current 


(lFLH 
: MAX. lOmA) 
4. 
Low level supply current 
(lcCL : MAX. 5mA) 
5. 
Operating 
supply voltage 
Vcc : 4.5-17V 
6. 
TTL 
and CMOS compatible 
output 


12.0·0.25I~fj 


• 
Applications 


1. 
Floppy 
disk drives 
2. 
Copiers, 
printers, 
facsimiles 
3. 
Opetoelectronic 
switches, 
optoelectronic 
counters 


2-</>0.7 ® 
5.5 
@) 
® 


~ 


Internal connection 
diagram 
Voltage regulator 
CDg® 


iT 
@) 
® 
® 


Amp 
lOkQ 


6.0"'2 
0.25 


1.27 


(2.54) 


CD Anode 
® Cathode 
® GND 
@) Vo 
® Vcc 


* 
OPIC is a registered 
trademark 
of Sharp 
and 
stands 
for Optical Ie. It has a light detecting 
element and signal processing circuitry integrated 
onto a single chip. 


Parameter 
Symbol 
Rating 
Unit 
Forward current 
h 
50 
mA 


Input 
"Peak 
forward current 
hM 
1 
A 
Reverse voltage 
V. 
6 
V 


Power dissipation 
P 
75 
mW 
Supply voltage 
Vcc 
17 
V 
Output 
Low level output current 
IOL 
50 
mA 
Power dissipation 
Po 
250 
mW 
Operating temperature 
Topr 
-25-+85 
'C 
Storage temperature 
T"g 
-40-+100 
'C 
·'Soldering 
temperature 
Tso1 
260 
'C 
* 1 
Pulse width;:;;I00.us, Duty ratio=O.OI 
* 2 
For 5 seconds 


II 


Parameter 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
h=10mA 
- 
1.15 
1.4 
V 
Input 
Reverse 
current 
I. 
V.=3V 
- 
- 
10 
JiA 


Operating 
supply 
voltage 
Vcc 
4.5 
- 
17 
V 


Low 
level 
output 
voltage 
VOL 
IoL=16mA, 
Vcc=5V, 
IF=O 
- 
0.15 
0.4 
V 


Output 
High 
level 
output 
voltage 
VOII 
Vcc=5V,IF=10mA 
4.9 
- 
- 
V 


Low 
level 
supply 
current 
IccL 
Vcc=5V,IF=0 
- 
2.5 
5.0 
mA 


High 
level 
supply 
current 
IcclI 
Vcc=5V,IF=10mA 
- 
1.0 
3.0 
mA 


'3"Low~High" thresholdinputcurrent 
hLII 
- 
2.5 
10 
mA 


•• Hysteresis 
hUL/hLII 


Vcc=5V 


0.55 
0.75 
0.95 
- 


Transfer 


.~ 
"Low~High" propagationtime 
tPLII 
- 
3 
9 
charac· 
Vcc=5V 
teristics 
3: 
"High~ Low"propagationtime 
tPIIL 
- 
5 
15 
8- 
Rise 
time 
tr 


IF=10mA 
- 
0.1 
0.5 
Jis 


:l 
RL =280Q 
'" 
Fall 
time 
t, 
- 
0.05 
0.5 


* 3 
hLII represents 
forward 
current 
when 
output 
goes 
from 
low to high. 
* 4 
IFIlL represents 
forward 
current 
when 
output 
goes 
from 
high 
to low. 


Hysteresis 
stands 
for 
hIlL/IFLII. 


(Precautions for Use) 
In order to stabilize 
power supply line. 
connect 
a by-pass capacitor 
of more than O.Ol,uF between 
V cc and GND near the device. 


Parameter 
Symbol 
Operating 
temperature 
MIN. 
MAX. 
Unit 


Lowleveloutput current 
IOL 
- 
16.0 
mA 


Forward 
current 
IF 
Ta=0-+70OC 


12.5 
20.0 
mA 


Fig. 1 
Forward Current ys. Ambient 
Temperature 


60 


Fig. 2 
Output Power Dissipation ys, 
Ambient Temperature 
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Fig. 3 
Low Level Output Current vs. 
Ambient Temperature 


60 


Fig. 4 
Forward Current vs. Forward 
Voltage 
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GP1A16R 
OPIC Photointerruoter 
with Encoder 
Function 


• 
Features 


1. 
2-phase (A, B) digital output 


2. 
High sensing accuracy 
(Disk slit pitch: O.7mm) 
3. 
TTL compatible 
output 


4. 
Compact 


• 
Applications 


1. 
Electronic 
typewriters, 
printers 
2. 
Robots 
3. 
Numerical 
control machines 


Internal connection 


dia~gram 
® 


<D 
® 
...••. 
PIC 


<2> 
<ID 
® 


<D Anode 
<2>Cathode 


<ID VOA 
® vee 
® GND 
® VO• 


'" 
OPIC is a registered trademark 
of Sharp and stands for 


Optical IC. It has a light detecting 
element and signal 


processing circuitry 
integrated 
onto a single chip. 


Parameter 
Symbol 
Ratin" 
Unit 


Forward 
current 
IF 
50 
mA 


Input 
··Peak 
forward 
current 
IFM 
I 
A 


Reverse 
voltall:e 
VR 
6 
V 


Power 
dissipation 
P 
75 
mW 
Supplv 
voltall:e 
Vee 
7 
V 
Output 
Low level 
output 
current 
IOL 
20 
mA 
Power 
dissipation 
Po 
250 
mW 


Operatinll: 
temperature 
To 
r 
0 
+70 
·C 


Stora"e 
temoerature 
T". 
-40-+80 
·C 


"Solderin" 
temoerature 
T" 
260 
"C 


* 1 
Pulse 
width~ 
lOOps, Duty 
ratio=O.Ol 
* 2 
For 5 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Input 
Forward 
voltage 
VF 
Ta-25·C, 
IF-20mA 
- 
1.2 
1.4 
V 
Reverse 
current 
IR 
Ta-25·C, 
VR-3V 
- 
- 
10 
J,tA 
Operating 
supply 
voltall:e 
Vee 
4.5 
5.0 
5.5 
V 


Output 
Hill:h level 
output 
voltall:e 
VO" 
Vee=5V, 
h=20mA·3 
2.4 
4.9 
- 
V 
Low level 
output 
voltage 
VOL 
IoL=8mA, 
Vee=5V, IF=20mA" 
- 
0.1 
0.4 
V 
Supplv 
current 
Ice 
h-20mA, 
Vee-5V" 
- 
5 
20 
mA 
Transfer 
Duty 
ratio 
DA*s 
V ee-5V, 
IF- 20mA *' 
0.20 
0.50 
0.80 
- 
charac· 
DB*s 
f=2.5kHz 
0.20 
0.50 
0.80 


teristics 
Response 
frenuencv 
f~oy 
Vrr~5V 
I.-20mA*' 
- 
- 
10 
kHz 


* 3 
Measured 
under 
the condition 
shown 
in Measurement 
Conditions 
* 4 
In the condition 
that 
outputs 
A and B are low level. 
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from OPIC light detector 
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Output Power Dissipation ys. 
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• 
Disk is optional. 


Following types are available. 


Model No. 
Resolution 
(P/R) 
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< Basic Design> 
Ro (distance 
between 
the disk center 
and half point of a slit), 


P (slit 
pitch), 
S, 
and 
Sz (installing 
position 
of photointerrupter) 


will be provided 
by the following equations_ 


Slit pitch: P (slit center) 
R ~.1!...x 13.45 (mm) 
N: number 
of slits 


o 
120 


P-~- 
N 


S, ~ Ro-1.765 
(mm) 
Sz ~ Sj+6.7(mm) 


Note) 
When 
the number 
of slits is changed, 
values 
in parenthesis 
are also changed 
according 
to the number. 


Enlarged drawing 
of A portion 
200 


R,,= 
120x 
13.45 


= 22.42mm 


p_2X 
"x22.42 
200 


=0.704mm 
~''''18 


_. . 
. ~ 
I 
rl =r, 


~ 


SI =22.42- 
1.765 


=20.655mm 


S, = 20.655 +6.7 


=27.355mm 


(Precautions 
for Use) 


Note 1) In order 
to stabilize 
power 
supply 
line, connect 
a 


by-pass 
capacitor 
of more 
than 
0.01", F between 


V cc and GND near the device. 
Note 2) This 
module 
is designed 
to be operated 
at h= 
20mA TYP. 


GP1A17 


• 
Features 


1. 
Built-in 
Schmidt 
trigger 
circuit 


2. 
Wide gap between 
light emitter 
and detec- 
tor (lOmm) 
3. 
Operating 
supply voltage 
Vcc: 
4.5-17V 
4. 
TTL 
and CMOS compatible 
output 


• 
Applications 


1. 
Copiers 
2. 
Analyzers, 
measuring 
instruments, 
etc. 


32.0to.3 


18.6'0.25 


Internal connection diagram 
CD!e® 


IOkO 
® 


<Zl 
Amp. 
® 


Voltage 
regulator 


2-C2 


(1.5) 


~) 
~ 


CD 
® 


CD Anode 


(2) Cathode 


®GND 
®Vo 
®Vcc 


*OPIC 
is a registered 
trademark 
of Sharp and stands 
for Optical 
Ie. It has a light detecting 
element 
and 
signal processing 
circuitry 
integrated 
onto a single 
chip. 


Parameter 
Symbol 
Rating 
Unit 


Forward 
current 
Ir 
50 
mA 


Input 
"Peak 
forward 
current 
IFM 
1 
A 


Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
75 
mW 
Supply voltage 
Vcc 
17 
V 
Output 
Low level output current 
IOL 
50 
mA 


Power dissipation 
Po 
250 
mW 
Operating 
temperature 
Topr 
-25-+85 
'C 
Storage 
temperature 
Tstg 
-40- 
+100 
"C 
"Soldering 
temperature 
TSOI 
260 
'C 


*1 
Pulse width;;;;100JLs, Duty ratio=O.OI 
* 2 
For 5 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
Vf 
If=7mA 
- 
1.13 
1.4 
V 


Input 
Reverse 
current 
I. 
VR=3V 
- 
- 
10 
jiA 


Operating 
supply 
voltage 
Vcc 
4.5 
- 
17 
V 


Low 
level 
output 
voltage 
VOL 
IoL=16mA, 
Vcc=5V, 
If=O 
- 
0.15 
0.4 
V 


Output 
High 
level 
output 
voltage 
VOII 
Vcc=5V, 
Ir=7mA 
4.9 
- 
-- 
V 


Low 
level 
supply 
current 
IccL 
Vcc=5V, 
Ir=O 
- 
2.5 
5.0 
mA 


High 
level 
supply 
current 
IccII 
Vcc=5V, 
If=7mA 
- 
1.0 
3.0 
mA 
*3"Low-High" 
threshold 
IFLII 
Vcc=5V 
- 
3.0 
7.0 
mA 
inout current 
"Hysteresis 
IFllL/IfLII Vcc=5V 
0.55 
0.65 
0.95 
- 


Transfer 
::'Cl 
"Low.....High" propagation time 
tPLH 
- 
3 
9 
charac· 
~ 
"High-Low" 
propagation time 
Vcc=5V 
5 
15 
teristics 
tPIlL 
- 


" 
Ir=7mA 
jiS 
fIl 
Rise 
time 
t, 
- 
0.1 
0.5 
§. 
Fall 
time 
t, 
RL =2800 
- 
0.05 
0.5 
'" 
* 3 
IrLII represents 
forward 
current 
when 
output 
goes 
from 
low 
to high. 
* 4 
IfilL represents 
forward 
current 
when 
output 
goes 
from 
high 
to low. 


Hysteresis 
stands 
for 
IfIlL/IFLII. 


(Precautions for Use) 
In order 
to stabilize 
power 
supply 
line, 
connect 
a by·pass 
capacitor 
of more 
than 
O.OljiF 
between 
Vcc and 
GND 


near 
the 
device. 


Parameter 
Symbol 
Operating 
temperature 
MIN. 
MAX. 
Unit 


Low 
level 
output 
current 
IOL 
- 
16 
mA 


Forward 
current 
If 
Ta=O- 
+70'C 
10 
20 
mA 


Fig. 1 
Forward Current ys. 
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Current 
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Ambient 
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GP1A18 


• 
Features 


1. 
Built-in 
Schmidt 
trigger 
circuit 
2. 
Low threshold 
input current 
(IFLH 
: MAX. 5mA) 


3. 
Operating 
supply voltage 
Vcc : 4.5-17V 
4. 
High sensing 
accuracy 
(Slit width: 
O.5mm) 
5. 
TTL 
and CMOS compatible 
output 


6. 
Easy 
to mount 
on PWB 
due to compact 
and lightweight 


• 
Applications 


1. 
Copiers, 
printers, 
facsimiles 
2. 
Optoelectronic 
switches, 
optoelectronic 


counters 


Internal connection diagram 


Voltage regulator 
10kQ 
!m~~ 
u 
~ 
crl 


~ 
Amp 


8 
6.0'" 


5- 0 0.45 


1.27 


(2.54) 


CD Anode 
~ 
Cathode 


crl GND 
@)Vo 
® Vcc 
'* 
OPIC 
is a registered 
trademark 
of Sharp 
and 


stands 
for Optical 
Ie. 
It has 
a light 
detecting 


element and signal processing circuitry 
integrated 


onto a single chip. 


Parameter 
Symbol 
Rating 
Unit 


Forward 
current 
IF 
50 
mA 


Input 
"Peak 
forward 
current 
IFM 
1 
A 
Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
75 
mW 
Supply voltage 
Vcc 
17 
V 
Output 
Low level output current 
101. 
50 
mA 
Power dissipation 
Po 
250 
mW 
Operating 
temperature 
Top, 
-25-+85 
·C 
Storage 
temperature 
Tstg 
-40-+100 
·C 


·'Soldering 
temperature 
Tso1 
260 
·C 


*1 
Pulse width~100Jls, 
Duty ratio=O.OI 
* 2 
For 5 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
IF=5mA 
~ 
1.1 
1.4 
V 
Input 
Reverse current 
r. 
VR=3V 
- 
- 
10 
j.lA 


Operating supply voltage 
Vcc 
4.5 
- 
17 
V 


Low level output voltage 
VOL 
IoL=16mA, Vcc=5V, 
IF=O 
- 
0.15 
0.4 
V 


Output 
High level output voltage 
VOH 
Vcc=5V,IF=5mA 
4.9 
- 
- 
V 


Low level supply current 
IccL 
Vcc=5V,IF=0 
- 
2.5 
5.0 
mA 


High level supply current 
IccH 
Vcc=5V,IF=5mA 
- 
1.0 
3.0 
mA 
.3"Low-Hi~h" 
hLil 
Vcc=5V 
- 
1.0 
5.0 
mA 
threshold 
l11.DUt 
current 
"Hysteresis 
hHc!IFLH Vcc=5V 
0.55 
0.75 
0.95 


Transfer 
"Low-High" 
tPLIl 
- 
3 
9 
charac· 
orooallation 
time 
Vcc=5V 
teristics Response 
"High-Low" 
tPHL 
- 
5 
15 
oronauation 
time 
IF=5mA 
time 
Rise time 
tr 
- 
0.1 
0.5 


j.ls 


Fall time 
tr 
RL=2800 
- 
0.05 
0.5 


* 3 
IFLHrepresents 
forward 
current 
when output changes from low to high. 
* 4 
IFHLrepresents 
forward 
current 
when output changes from high to low. 


Hysteresis 
stands for IFHL/hLII' 


(Precautions 
for Use) 
In order to stabilize 
power supply line, we recommend 
to connect 
a by-pass capacitor 
of more than 
O.OIj.lF 


between Vcc and GND near the device. 


Parameter 
Symbol 
Operating 
temperature 
MIN. 
MAX. 
Unit 


Low level output current 
IOL 
- 
16.0 
mA 


Forward 
current 
IF 
Ta=0-+70"C 
10.0 
20.0 
mA 


Fig. 1 
Forward Current ys. 
Ambient Temperature 
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Fig. 2 
Output Power Dissipation ys. 
Ambient Temperature 


300 


Fig. 3 
Low Level Output Current vs. 
Ambient Temperature 
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Low Level Output Voltage vs. 
Ambient Temperature 


0.4 


~ 
0.5 
~ 
0:> 


<l) 
bO 
0.2 
l'l 
-0 
>:; 
0.1 


0-:; 


0.05 
0 


Q3>~ 
" 


0.02 
0 
...l 


Vcc 
5V 
Ta 
25'C 


/ 
/ 


,,/ 


~~ 


0:> 
0.3 


<l) 
bO 
IOL=30mA 
l'l 
-0 
> 
0.2 
:; 
0- 
16mA 
:; 
0 


Q3 
0.1 
SmA 
>~ 
" 
0 
...:l 


Ta=-25'C 


25'C 


85'C 


Ta=-25'C 


25'C 


85'C 


8 
10 
12 
14 
16 
18 


Fig, 11 
Rise Time, Fall Time YS, 
Load Resistance 


0.5 


<n.3 
0.4 
.:; 
~ 


OJ 
0.3 


·5 
2 
0.2 


oi 
·5 
0.1 


OJ 
'" 
P2 


IF=5mA 
Vcc=5V 
Ta=25'C 


t,- 


,./ 
•........ 


t, 


t,=t,=O.OltLS 
2o=50Q 


Fig, 10 
Propagation Time YS, 
Forward Current 


Vcc=5V 
RL=280Q 
Ta=25'C 


---------------SHARP--------------- 
530 


GP1A18LC 
High Sensitivity OPIC 
Photointerrupter 


• 
Features 


1. 
Built-in 
Schmidt 
trigger 
circuit 


2. 
Open collector 
output 


3. 
Low threshold 
input current 


(IniL : MAX. 5mA) 
4. 
Operating 
supply voltage 
Vcc : 4.5-17V 
5. 
High sensing 
accuracy 
(Slit width: 
O.5mm) 


• 
Applications 


1. 
Copiers, 
printers, 
facsimiles 
2. 
Optoelectronic 
switches 


Internal connection 


t,~~. 
~il%r"' 


MlllcCD 
@ 


~, 
11 ® 
Am:.>", 
® 


3.2-81; 
Iii 


CD Anode 


®Cathode 
®GND 
@Vo 
®Vcc 


*OPIC 
is a registered 
trademark 
of Sharp and stands 
for Optical Ie. It has a light detecting 
element 
and 


signal 
processing 
circuitry 
integrated 
onto 
single 
chip. 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
50 
mA 


Input 
" Peak forward 
current 
IFM 
1 
A 


Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
75 
mW 
Supply voltage 
Vcc 
35 
V 


Output 
Output voltage 
Vo 
35 
V 


Low level output current 
IOL 
50 
mA 


Power dissipation 
Po 
250 
mW 


Operating 
temperature 
Topr 
-25-+85 
'C 
Storage 
temperature 
Ts1g 
-40-+100 
'C 


.2 Soldering 
temperature 
TS01 
260 
'C 


*1 
Pulse width;;;;100}Ls,Duty ratio=O.OI 
* 2 
For 5 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
IF=10mA 
- 
1.2 
1.4 
V 
Input 
Reverse current 
1. 
VR=3V 
- 
- 
10.0 
JiA 


Operating 
supply voltage 
Vcc 
4.5 
- 
17.0 
V 


Operating 
output voltage 
Va 
0 
- 
30.0 
V 


Low level output voltage 
VOL 
IOL =16mA, Vcc=5V, Ir=5mA 
- 
0.15 
0.4 
V 
Output 
High level output 
current 
IOH 
Vcc=5V, 
Vo=5V 
- 
- 
100 
JiA 


Low level supply current 
IccL 
Vcc= 5 V, IF=5mA 
- 
2.0 
4.5 
mA 


High level suppy current 
IccH 
Vcc=5V, 
Ir=O 
- 
1.0 
3.0 
mA 


*3 "High-Low" 
threshold 
IrHL 
Vcc=5V, 
RL=2800 
- 
1.5 
5.0 
mA 
input 
current 


Transfer 
•• Hysteresis 
IFLH/IFHL Vcc=5V 
0.55 
0.75 
0.95 
~ 
"High-Low" 
tPHL 
- 
3.0 
9.0 
charac· 


propagation time 


C 
"Low-High" 
tPLH 
Vcc=5V,IF=5mA 
- 
5.0 
15.0 
0 
propagation 
time 
teristics 
0. 
Q) 
JiS 
~ E 
Rise time 
tr 
RL=2800 
- 
0.1 
0.5 


0::: ·z 
Fall time 
t, 
- 
0.05 
0.5 


* 3 
IFHLrepresents 
forward 
current 
when output changes from high to low. 
* 4 
IFLHrepresents 
forward 
current 
when output changes from low to high. 


Hysteresis 
stands for IrLH/IrHL. 


(Precautions for Use) 
In order to stabilize 
power supply line, we recommend 
to connect 
a by-pass capacitor 
of more than 


O.Ol,uF between 
Vcc and GND near the device. 
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t,=t,=O.OlI'S 
20=5012 


GP1A18LR 
• 
Features 
• 


Outline 
Dimensions 
(Unit: 
mm) 


1. 
Built-in 
Schmidt 
trigger 
circuit 
Internal connection 


2. 
Low threshold 
input current 
diagram Voltage regulator 


(IFHL: MAX. 5mA) 
l~~Pmm~ 
3. 
Operating 
supply voltage 
Vcc: 4.5-17V 


CD 
IOkQ 
(D 


4. 
High sensing 
accuracy 
(Slit width: O.5mm) 
en 
U 
- 6 
E 
<Z) 
Amp. 
Q) 


5. 
TTL 
and CMOS compatible 
output 
U 


6. 
PWB direct 
mounting 
type package 
~ 
6.0'·' 


'" 
3 2+0.' Cl 
ril 


. -0.1:::::' 
• 
Applications 


<Xl~ 
. 
~ 
1. 
Copiers, 
printers, 
facsimiles 
en 
I, 
r-.: 
_tL 
2. 
Optoelectronic 
switches 
en 
N 


5·°0.45 
1.27 


<Z) 
CD ® 
(2.54) 


1df 


CD Anode 


T 
<Z)Cathode 
Q)GND 
(DVo 


CD 
Q) 
®Vcc 


~WPIC is a registered 
trademark 
of Sharp and stands 


for optical 
IC. It has a light detecting 
element 
and 


signal processing 
circuitry 
integrated 
onto a single 


chip. 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
50 
mA 


Input 
*' Peak forward 
current 
IrM 
1 
A 
Reverse voltage 
VR 
6 
V 


Power dissipation 
P 
75 
mW 
Supply voltage 
Vcc 
17 
V 
Output 
Low level output current 
IOL 
50 
mA 


Power dissipation 
Po 
250 
mW 


Operating 
temperature 
Topr 
-25-+85 
'C 


Storage 
temperature 
Tstg 
-40-+100 
'C 


·'Soldering 
temperature 
Tsol 
260 
'C 


* 1 
Pulse width~ lOOps, Duty ratio=O.Ol 
* 2 
For 5 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
IF=10mA 
- 
1.1 
1.4 
V 


Input 


Reverse 
current 
r. 
VR=3V 
- 
- 
10.0 
J.lA 


Operating 
supply 
voltage 
Vee 
4.5 
- 
17.0 
V 


Low 
level 
output 
voltage 
VOL 
IoL=16mA. 
Vee=5V. 
IF=5mA 
- 
0.15 
0.4 
V 


Output 
High 
level 
output 
voltage 
VOH 
Vee=5V.IF=0 
4.9 
- 
- 
V 


Low 
level 
supply 
current 
leeL 
Vee=5V.IF=5mA 
- 
2.5 
5.0 
mA 


High 
level 
supply 
current 
leeH 
Vee=5V.IF=0 
- 
1.0 
3.0 
mA 


'3"High--+Low" threshold input current 
IFHL 
Vee=5V 
- 
1.0 
5.0 
mA 


"Hysteresis 
IFLH/IFHL Vee=5V 
0.55 
0.75 
0.95 


Transfer 
"High--+Low" propagation time 
tPHL 
- 
3.0 
9.0 
charac· 
~ 
Vee=5V 
~ 
"Low--+High"propagation time 
tPLIf 
- 
5.0 
15.0 
teristics 
0 
IF=5mA 
0.(1) 
J.lS 
;(l E 
Rise 
time 
tr 
- 
0.1 
0.5 


~'';:; 
Fall 
time 
tr 
RL =2800 
- 
0.05 
0.5 


* 3 
IFHLrepresents 
forward 
current 
when 
output 
changes 
from 
high 
to low. 
* 4 
IFLHrepresents 
forward 
current 
when 
output 
changes 
from 
low 
to high. 


Hysteresis 
stands 
for IFLII/IFIIL' 


(Precautions 
for Use) 
In order to stabilize 
power supply line, we recommend 
to connect 
a by-pass capacitor 
of more than 
O.Ol,uF between 
Vcc and GND near the device. 


Parameter 
Symbol 
Operating 
temperature 
MIN. 
MAX. 
Unit 


Low 
level 
output 
current 
IOL 
- 
16.0 
mA 


Forward 
current 
IF 


Ta=0-+70°C 


10.0 
20.0 
mA 


Fig. 1 
Forward 
Current 
ys. 
Fig. 2 
Output 
Power 
Dissipation 
ys. 
Ambient 
Temperature 
Ambient 
Temperature 
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Fig. 3 
Low Level Output 
Current 
vs. 
Ambient 
Temperature 
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Relative 
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Input 
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vs. 
Supply 
Voltage 
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Fig. 8 
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GP1A19 


• 
Features 


1. 
Built-in 
Schmidt 
trigger 
circuit 
2. 
Low threshold 
input current 


(IFLH 
: MAX. 5mA) 
3. 
Operating 
supply voltage 
Vcc 
: 4.5-17V 
4. 
High sensing accuracy 
(Slit width: 
O.5mm) 
5. 
TTL 
and CMOS compatible 
output 
6. 
Side-mounting 
type 


12.2±0.2 


~ 


2'0±01 


m'~ 
1) 


. 
~ 
u 
3.2:':81 
• 
Applications 


1. 
Copiers, 
printers, 
facsimiles 
2. 
Optoelectronic 
switches, 
optoelectronic 
counters 


~ 


"® 


1 
® 
. 
Q) 


m 


VOltage 
r~~:~tor 


® 
CD 
® 
- 
u 


CZ) 
Q) 


Amp 
6.0±02 


0.5 


CD Anode 
CZ)' Cathode 
Q) GND 
® Va 
® Vcc 


'* 
OPIC 
is a registered 
trademark 
of Sharp 
and 
stands 
for Optical 
Ie. 
It has 
a light 
detecting 
element and signal processing circuitry 
integrated 
onto a single chip. 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
50 
mA 


Input 
'IPeak 
forward 
current 
IFM 
1 
A 
Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
75 
mW 
Supply voltage 
Vcc 
17 
V 
Output 
Low level output current 
IOL 
50 
mA 
Power dissipation 
Po 
250 
mW 
Operating 
temperature 
Topr 
-25-+85 
T 
Storage 
temperature 
TstS 
-40-+100 
T 


*2Soldering 
temperature 
TS01 
260 
°C 
* 1 
Pulse width;;;;100.us, Duty ratio=0.01 
* 2 
For 5 seconds 


Photointerrupt 
r 
GPIA19 
• 
Electro-cptical Characteristics 
(Ta=25"C) 


P rameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Fo ward voltage 
VF 
IF=5mA 
- 
1.1 
1.4 
V 
Input 
Re\ erse current 
IR 
VR=3V 
- 
- 
10 
j.lA 
Ope ating supply voltage 
Vec 
4.5 
- 
17 
V 
Lo\\ level output voltage 
VOL 
IoL=16mA, Vee=5V, 
IF=O 
- 
0.15 
0.4 
V 
Output 
Hig level output voltage 
VOH 
Vce=5V,IF=5mA 
4.9 
- 
- 
V 
Lo\\ level supply current 
IeeL 
Vec=5V, 
1.=0 
- 
2.5 
5.0 
mA 
Hig level supply current 
IeeH 
Vee=5V,h=5mA 
- 
1.0 
3.0 
mA 
'3"Lo ~->High" 
IFLH 
Vee=5V 
1.0 
5.0 
mA 
- 


thn 
hold input current 
"Hy, 
eresis 
IFIIL/hLH Vee=5V 
0.55 
0.75 
0.95 


Transfer 
"Low-> High" 
tPLH 
- 
3 
9 
charac· 
~ 
propagation 
time 
Vee=5V 
teristics 
I::: 
"High->Low" 
0 
tPIIL 
IF=5mA 
- 
5 
15 
o,v 
j.ls 
~ E 
propagation 
time 
RL=2800 
0:::'';:; 
Rise time 
tr 
- 
0.1 
0.5 
Fall time 
tr 
- 
0.05 
0.5 


*3 
hut repres ~nts forward 
current 
when output changes from low to high. 


*4 
hHL repres 
nts forward 
current 
when output changes from high to low. 
Hysteresis 
stands for IFIIL/hLH' 


(Precautions for Use) 


In order to st bilize power supply line, we recommend 
to connect 
a by-pass 
capacitor 
of more than 
O.OIj.lF 


Parameter 
Symbol 
Operating 
temperature 
MIN. 
MAX. 
Unit 


Low level output current 
IOL 
- 
16.0 
mA 
Forward 
current 
IF 
Ta=0-+70"C 
10.0 
20.0 
mA 


Fig. 1 
Forward Current vs. 
Ambient Temperature 


60 


Fig. 2 
Output Power Dissipation vs. 
Ambient Temperature 


300 


o 
0- 
.§ 
200 
~ 
0- 
.~ 
150 
:0 
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Fig. 3 
Low Level Output 
Current 
vs. 
Ambient 
Temperature 
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Relative 
Threshold 
Input 
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Supply 
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Fig. 6 
Relative 
Threshold 
Input 
Current 
vs. 
Ambient 
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Fig. 8 
Low Level Output 
Voltage 
vs. 


Ambient 
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GP1A20 


1. 
With cover case 
2. 
High sensing accuracy 
(Slit width: 
O.5mm) 
3. 
Operating 
supply voltage 
Vcc : 4.5-17V 
4. 
PWB mounting type package 


Internal connection 
diagram 


Voltage 
regulator 


® 


• 
Applications 


1. 
Printers 
2. 
Ticket 
vending machines 


CD Anode 


®Cathode 
®GND 
@Vo 


@ ® 
®Vcc 


*OPIC is a registered trademark 
of Sharp and stands 
for Optical IC. It has a light detecting element and 
signal processing circuitry 
integrated 
onto a single 


chip. 


Parameter 
Symbol 
Rating 
Unit 
Forward current 
h 
50 
mA 


Input 
*lPeak forward current 
hM 
1 
A 
Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
75 
mW 
Supply voltage 
Vcc 
17 
V 
Output 
Low level output current 
IOL 
50 
mA 
Power dissipation 
Po 
250 
mW 
Operating temperature 
Top, 
-25-+85 
"C 
Storage temperature 
Tstg 
-40-+100 
"C 
"Soldering 
temperature 
Tso1 
260 
"C 
*1 
Pulse width;:;;;100j.ls,Duty ratio=O.OI 
* 2 
For 5 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
IF=10mA 
- 
1.1 
1.4 
V 


Input 
Reverse 
current 
IR 
VR=3V 
- 
- 
10 
f-lA 


Operating 
supply 
voltage 
Vec 
4.5 
- 
17 
V 


Low 
level 
output 
voltage 
VOL 
IoL=16mA, 
Vee=5V, 
IF=O 
~ 
0.15 
0.4 
V 


Output 
High 
level 
output 
voltage 
VOR 
Vee=5V,IF=10mA 
4.9 
- 
- 
V 


Low 
level 
supply 
current 
IeeL 
Vee=5V,IF=0 
- 
2.5 
5.0 
mA 


High 
level 
supply 
current 
Ieell 
Vee=5V,IF=10mA 
- 
1.0 
3.0 
mA 


.3"Low-t High" threshold input current 
IFLR 
Vee=5V 
- 
2.0 
9.5 
mA 


•• Hysteresis 
hRL/hLR 
Vee=5V 
0.55 
0.75 
0.95 
Transfer 
"Low--+High"propagation time 
tPLR 
- 
3 
9 
charac· 
., 
Vee=5V 
<J)c 
"High--+Low"propagation time 
tPIIL 
- 
5 
15 
teristics 
0 
IF=10mA 
0.., 
f-ls 
iC E 
Rise 
time 
tr 
- 
0.1 
0.5 
~ ..c 


Fall 
time 
RL =2800. 


0.05 
0.5 
tt 
- 


* 3 
hLII represents 
forward 
current 
when 
output 
changes 
from 
low to high. 
* 4 
hRL represents 
forward 
current 
when 
output 
changes 
from 
high 
to low. 


Hysteresis 
tands 
for IFIlL/IFLR. 


(Precautions for Use) 
In order to stabilize 
power supply line, we recommend 
to connect a by-pass capacitor 
of more 


than O.Ol,uF between Vcc and GND near the device. 


Parameter 
Symbol 
Operating 
temperature 
MIN. 
MAX. 
Unit 


Low 
level 
output 
current 
IOL 
- 
16 
mA 


Forward 
current 
h 
Ta=0-+70·C 


10 
20 
mA 


Fig. 1 
Forward Current ys. 
Ambient Temperature 
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Propagation Time YS, Forward 
Current 
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GP1A21/GP1A27LC 
OPIC Photointerruoter 
with Connector 


1. 
Snap-in mounting 
type 
2. 
Uses 3-pin connector 
terminal 
3. 
High sensing accuracy 
(Slit width: 
O.5mm) 
4. 
Wide gap between light emitter 
and detec- 
tor (5mm) 


• 
Applications 


1. 
Copiers 
2. 
Printers 
3. 
Facsimiles 


Parameter 
Symbol 
Rating 
Unit 


Supply 
voltage 
Vcc 
7 
V 


•10utput 
voltage 
Vo 
28 
V 
"Low 
level output 
current 
IOL 
50 
mA 


"Operating 
temperature 
Top, 
-20-+75 
'C 
"Storage 
temperature 
T,,< 
-30-+85 
'C 


GPI A21 
Internalconnectiondiagram 


~VOltageli}CD 
~ 
regulator 
~ 
® 


. 
Q) 
I 
Amp. 
15.5<03 
10.8<0' 


±oz 
±o.z 
±02 
6 8 ±O.2 
rTffl 
3.4 
. 


I 


* 1 
MOLEX JAPAN CO., LTD. 
made connector 5267·03A 
Recommended connectors on 
the inserted side 
Housing: 
5264·03 
Terminal: 
5263 PBT etc. 


I I~[:::0 


ELECTRONICS 
INDUSTRY 
JAPAN 
AVIATION 
made connector 
IL·G-3P-S3T2-E 
Recommended 
con- 
nectors 
on the in- 
serted side 
Housing: 
IL·G-3S-S3C2etc. 
Terminal: 
IL·G-C2-10000etc. 


*OPIC 
is 
a 
registered 
trademark 
of 
Sharp 
and 


stands 
for 
Optical 
Ie. 
It 
has 
a 
light 
detecting 


element 
and signal 
processing 
circuitry 
integrated 


onto 
a single 
chip . 


CD Vel' 
® Vo 
Q) GND 


* 1 
Collector· emitter 
voltage 
of output 
transistor 
* 2 
Collector 
current 
of output 
transistor 
* 3 
The 
connector 
should 
be plugged 
in/out 
and 
the 
unit's 
hook 


should be used at normal 
temperature. 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Operating 
supply voltage 
Vcc 
4.5 
- 
5.5 
V 


Low level supply current 
IccL 
Light 
beam 
uninterrupted 
- 
- 
30 
mA 


Low level output 
voltage 
VOL 
Light beam uninterrupted, 
IOL= 16mA 
- 
- 
0.35 
V 


High level supply current 
IcclI 
Light 
beam 
interrupted 
- 
- 
30 
mA 


High level output voltage 
VOII 
Light beam interrupted, 
RL=47kO 
VccXO.9 
- 
- 
V 


"Response 
frequency 
f 
"RL 
=47kO 
- 
- 
3,000 
Hz 


* 4 
No 
DC output 
is allowed. 
* 5 
Response 
frequency 
is measured 
with 
the 
disk 
shown 
below 
being 
rotated. 
(Unit: 
mm) 


Fig. 1 
Low Level Output Current vs. 
Ambient Temperature 
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Fig. 2 
Low Level Output Voltage vs. 
Low Level Output Current 
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~ 
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Fig. 3 
Low Level Output Voltage vs. 
Ambient Temperature 
0.6 


Fig. 5 
Detecting Position 
Characteristics (1) 
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Fig. 6 
Detecting Position 
Characteristics (2) 
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• 
Precautions 
for Use 


· It is recommended 
that a by-pass capacitor 
of more than O.Ol,u F be added between 
Vcc and GND 
near the device in order to stabilize 
power 
supply line. 


· In this product, 
the PWB is fixed with a rear cover, and cleaning 
solvent may remain 
inside the 
case; therefore, 
dip cleaning 
or ultrasonic 
cleaning 
is prohibited. 


· Remove 
dust or stains, 
using an air blower 
or a soft cloth moistened 
in cleaning 
solvent. 


However, 
do not perform 
the above 
cleaning 
using a soft 
cloth with 
cleaning 
solvent 
in the 
marking 
portion. 
In this case, use only the following 
type of cleaning 
solvent 
used for wiping 
off: 


Ethyl alcohol, 
Methyl 
alcohol, 
Isopropyl 
alcohol, 


Freon 
TE, Freon 
TF, Diflon solvent 
S3-E 


GP1A30R 


OPIC Photointerruoter 
with 
Encoder 
Function 


• 
Features 


1. 
2-phase (A, B) digital output 
2. 
Possible to use plastic disk 
3. 
High sensing accuracy 
(Disk slit pitch: O.7mm) 
4. 
TTL compatible 
output 
!~ 


12±03 
7.5 ±OI 
5.1 ~g) 


2±O'15 
I 


• 
Applications 


1. 
Electronic 
typewriters, 
printers 
2. 
Robots 
3. 
Numerical 
control machines 


~ 


@ 


CD 
( 
® 


~ 
' 
'OPIC 
Q) 


® 


Internal 
connection 
diagram 


15±015 


20 ±03 


CD Anode 


~Cathode 
Q)VUA 


@Vcc 
®GND 
®VUB 


(Ta = 2S'C) 
ll<QPIC is a registered 
trademark 
of Sharp 
and stands 
for Optical 
Ie. It has a light 
detecting 
element 
and 
signal 
processing 
circuitry 
integrated 
onto 
a single 
chip. 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
h 
65 
mA 


Input 
*' Peak 
forward 
current 
IFM 
1 
A 
Reverse 
voltage 
VR 
6 
V 
Power 
dissipation 
P 
100 
mW 
Supply 
voltage 
Vee 
7 
V 
Output 
Low level out out current 
IOL 
20 
mA 
Power 
dissipation 
Po 
250 
mW 
Operating 
temperature 
Topr 
0-+70 
'C 
Storage 
temperature 
Tstg 
-40-+80 
'C 
"Solderinll: 
temoerature 
Tso1 
260 
'C 


* I 
Pulse 
width;:;; 
lOOps, Duty ratio=O.OI 


• 
Electro-optical 
Characteristics 


Parameter 
Symbol 
Conditions· 
MIN. 
TYP. 
MAX. 
Unit 


Input 
Forward 
voltage 
VF 
Ta = 25'C, IF= 30mA 
- 
1.2 
1.5 
V 
Reverse 
current 
IR 
Ta=25'C, 
VR=3V 
- 
- 
10 
uA 
Operating 
supply 
voltage 
Vee 
4.5 
5.0 
5.5 
V 


Output 
High level output 
voltage 
VOH 
Vee=5V,IF=30mA*' 
2.4 
4.9 
- 
V 
Low level output 
voltage 
VOL 
IoL=8mA, 
Vee=5V, 
IF=30mA·3 
- 
0.1 
0.4 
V 
Supply 
current 
Ice 
IF=30mA, 
Vce=5V" 
- 
5 
20 
mA 


Transfer 
Duty ratio 
DA·s 
Vee=5V,IF=30mA, 
0.20 
0.50 
0.80 
- 
charac- 
DB·s 
f=2.5kHz*' 
0.20 
0.50 
0.80 
- 
teristics 
Resoonse 
freouencv 
fMAX. 
Vee=5V,IF=30mA*' 
- 
- 
5 
kHz 
* 3 
Measured 
under 
the condition 
shown 
in Measurement 
Conditions. 
* 4 
In the condition 
that 
output 
A and B are low level. 
* 5 
D - -.!.uL 
D -...!mL 


A - 
tAP' 
B - 
tBP 


OutputB 


(VOH) 


Rotational 
direction: 
Counterclockwise 
when seen 
from OPIC light detector 


Fig. 1 
Forward Current ys. 
Ambient Temperature 
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Fig. 2 
Output Power Dissipation ys. 
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Duty Ratio ys. 
Distance (X direction) 
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Fig. 9 
Duty Ratio ys. 
Distance (Y direction) 
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Fig. 6 
Phase Difference ys. 
Ambient Temperature 
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Phase Difference ys. 
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Fig. 10 
Phase Difference ys. 
Distance (Y direction) 
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Fig. 11 
Duty Ratio vs. 
Distance (Z direction) 
Fig. 12 
Phase Difference vs, 
Distance (Z direction) 
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< Basic Design> 


Ro (distance 
between 
the disk center 
and half point of a slit), P 


(slit pitch), 
SI and S2 (installing 
position 
of photointerrupter) 
will 


be provided 
by the following equations. 


Slit pitch: P (slit center) 


N 
Ro = 120 x 13.45 (mm) 
N: number 
of slits 


P = 2x1rxRo 
(mm) 


N 
~ 
51 = Ro-l.765 
(rom), 52 = 51+6.7 (rom) 
Note) 
When the number 
of slits is changed, 
valules 
in parenthesis 


are also changed 
according 
to the number. 


(Ex.) 
In the case of 
N = 200P/R 


R 
- 200 X I·' • h 
"-120 
J.'~ 


22.42ml11 


2 X 7r x 22.42 
P ~- 
200 


-0704111111 


SI =22.42-1.765 


-20.655mm 


S, - 20.655 + 6.7 


27.:150I11m 


Enlarged drawing 
of A portion 
Slit pitch: P 


Note 1) In order t9 stabilize 
power supply line, connect 
a by-pass capacitor 
of more than O.Ol~F between 
Vcc and GND near the device. 


Note 2) This module 
is designed 
to be operated 
at IF = 30mA TYP. 
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GP1A31LC 


• 
Features 


1. 
Uses 3-pin connector 
terminal 
2. 
Operating 
supply voltage 
V cc 
: 13.5-16.5V 
3. 
High sensing 
accuracy 
(Slit width: 
O.5mm) 


4. 
Wide gap between 
light emitter 
and detec- 
tor (5mm) 


• 
Applications 


1. 
Copiers 
2. 
Printers 
3. 
Facsimiles 


.01 
0 
Internal connection diagram 
</>30 . Depth 2. 
~Ol~m:' 


b4..--.. 


~ 
±O.J 
~7..§ § 
70±o.] 


""' 
~15.0 
0 
U·,:; 
. 
:=: 
5.0±O.35.0±03 
M 
~.~ 
3.5±o.2 
t--t-1 
Q 0. __ 
I 
O~ 


*JAPAN AMP IT'ade 
EI 3-pin connector 
171825-3 
Recommended connector on 
the inserted side 
172053-3etc. 
Housing: 172142-3,etc.•• 


*OPIC 
is a registered 
trademark 
of Sharp and stands 


for Optical Ie. It has a light detecting 
element 
and 


signal processing 
circuitry 
integrated 
onto a single 
chip. 
* * Recommended 
connectors 
on the inserted side are 
shown on the page after next_ 


CD Vec 


(ZJ GND 


Q) Vo 


Parameter 
Symbol 
Rating 
Unit 


Supply voltage 
Vcc 
-0.5- +18 
V 


.IOutput 
voltage 
Vo 
-0.5-+28 
V 
.2Low level output current 
IOL 
50 
mA 


·'Operating 
temperature 
Topr 
-20-+75 
·C 


·'Storage 
temperature 
Tstg 
-40-+85 
·C 


* 1 
Collector-emitter 
voltage 
of output transistor 
* 2 
Collector 
current 
of output transistor 
* 3 
The connector 
should be plugged in/out 
at normal tempera- 


ture. 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Operating 
supply voltage 
Vee 
13.5 
- 
16.5 
V 


Low level supply current 
IeeL 
Light 
beam 
uninterrupted 
- 
- 
30 
mA 


Low level output 
voltage 
VOL 
Light beam uninterrupted, 
IOL= 16mA 
- 
- 
0.35 
V 


High level supply current 
Ice" 
Light 
beam 
interrupted 
- 
- 
30 
mA 


High level output 
voltage 
VOlt 
Light 
beam 
interrupted, 
RL = 47kO 
Vee xO.9 
- 
- 
V 


"Response 
frequency 
f 
RL =47kO" 
- 
- 
3,000 
Hz 


* 3 
Response 
frequency 
is measured 
with 
the 
disk 
below 
being 
rotated. 
(Unit: 
mm) 
* 4 
Output 
should 
not 
be DC level. 


Fig. 1 
Low Level Output Current vs. 
Ambient Temperature 
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Fig. 2 
Low Level Output Voltage vs, 
Low Level Output Current 


1.0 


~ 
0.5 


~ 
40 
~ 
... 
::l 
V:J 
30 
c. 
:J 
o 
20 


OJ 
> 
.."d 


~ 
o> 


<1J 
"" 
0.2 
f3 
"0 
>:J 
0.1 


c. 
:J00.05 
OJ 
> 
.."d 


:5 002 
.....J 


Vee 
15V 
Ta 
25'C 


/ 
/ 


.;' 
/' 
/ 
:5 
10 


.....J 


Jl20 
0 
25 
50 
75 


Ambient 
temperature 
Ta 
("e) 


0.01 


I 
2 
5 
10 
20 
50 
100 
Low level output 
current 
IOL(mA) 


Fig.3 
Low Level Output Voltage vs. 
Ambient Temperature 
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Fig. 5 
Detecting Position 
Characteristics (l) 


Vcc-15V, Ta-25'C 


_ -2.1- 
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o 
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6 


Distance 
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Detecting 
position 
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Fig. 6 
Detecting Position 
Characteristics (2) 


Vcc=15V, Ta=25'C 


Shield 
I 


i I 
I 


-'=tl 
U 
~ 
I 


Output 
OFF 


Output 
ON 


023 
456 


Distance 
h (mm) 


Detecting 
position 
h =3.0 :':i:g mm 


• 
Recommended Connectors 
eJAPAN 
AMP made EI series connectors 
(standard 
type) 
e JAPAN AMP made EI series connectors (low profile type) 


Housing color 
Natural 
Black 
1 
Blue 
1 Green T 
Red 
color 


~~d~ir~o. 
171822·3 
2.171822.314-171822.316-171822-318-171822.3 


AWG 
Product 
Material 
Model 
No. 
size 
shape 


Brass 
170204·1 
Bulk 
Copper 
AWG 
phosphide 
170204·2 


Special 
26-20 
Brass 
170262·1 


Chain 
Copper 
terminal 
phosphide 
170262·2 


Model No. 
Brass 
170205-1 
Bulk 
Copper 
AWG 
phosphide 
170205-2 


30-26 
Brass 
170263·1 


Chain 
Copper 
phosphide 
170263-2 


Housing color 
Natural 
Black 
1 
Blue 
1 Green 
1 
Red 
color 
J;j6d~r~o. 
172142·3 
2.172142.314.172142.316·172142.318.172142.3 


AWG 
Product 
Model 
No. 
Special 
Size 
shape 


terminal 
AWG 
Bulk 
170369·1 
Model 
No. 
26-22 
Chain 
170354-1 
(Material: 
Copper 
AWG 
Bulk 
170370-1 
phosphide) 
30-26 
Chain 
170355·1 


Housing· 
AWB28 
AWG26 
AWG24 
AWG22 


terminal 
(Natural 
(Black) 
(Red) 
unit type 
(Green) 
color) 


connector 
172054-3 
172053-3 
172052·3 
172051·3 II 


• 
Precautions 
for Use 


· It is recommended that a by-pass capacitor 
of more than O,Ol,uFbe added between Vcc and GND 
near the device in order to stabilize power supply line. 
· In this product, the PWB is fixed with a rear cover, and cleaning solvent may remain inside the 
case; therefore. 
dip cleaning or ultrasonic 
cleaning is prohibited, 


· Remove dust or stains, using an air blower or a soft cloth moistened 
in cleaning solvent. 


However, 
do not perform 
the above cleaning using a soft colth with cleaning solvent 
in the 
marking 
portion, 


In this case, use only the following type of cleaning solvent used for wiping off: 


Ethyl alcohol, Methyl alcohol, Isopropyl alcohol, 
Freon TE, Freon TF, Diflon solvent S3-E 


GP1A33R 
OPIC Photointerruoter 
with 
Encoder Function 


• 
Features 


1. 
2-phase 
(A, B) digital 
output 
2. 
Capable 
of using plastic 
disk 
3. 
Sensing 
accuracy 
(Disk slit pitch: 
1.l4mm) 
4. 
TTL 
compatible 
output 
5. 
Compact 
and light 
12<03 


7.5<0' 


5.1~gl 
0.8'°15 
2jOl15 
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~ 
~ 
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<D 
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z. 
- 
- 
~~' "y 


~~27) 


~.<Z) 
®®~ 
..•. 
~ 


'" 
x 
~ 
M 


@ 
Q) 
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• 
Applications 


1. 
Electronic 
typewriters, 
printers 
2. 
Robots 
3. 
Numerical 
control 
machines 


Internal connection diagram 


~ 


@ 
CD 
( 
® 


.... :OPIC 


<Z) 
( 
Q) 
® 


l!J 
20 


CD Anode 


<Z)Cathode 
Q)VOA 


@Vcc 
®GND 
®VOB 


*OPIC is a registered trademark 
of Sharp and stands 
for Optical Ie. It has light detecting 
element and 
signal 
processing 
circuitry 
integrated 
onto 
a 
single 
chip. 


Parameter 
Symbol 
Rating 
Unit 
Forward current 
h 
65 
mA 


Input 
*' Peak forward current 
IFM 
1 
A 
Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
100 
mW 
Supply voltage 
Vcc 
7 
V 
Output 
Low level output current 
IOL 
20 
mA 
Power dissipation 
Po 
250 
mW 
Operating temperature 
Topr 
0-+70 
'C 
Storage temperature 
Ts," 
-40-+80 
·c 


.2 Soldering temperature 
Tso1 
260 
'C 
* 1 
Pulse width~ 100}ls, Duty ratio = 0.01 
* 2 
For 5 seconds 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
Ta=25'C,IF=300mA 
- 
1.2 
1.5 
V 
Input 
Reverse current 
IR 
Ta=25'C, 
VR=3V 
- 
- 
10 
pA 
Operating 
supply voltage 
Vcc 
4.5 
5.0 
5.5 
V 


High level output voltage 
VOII 
Vcc=5V,IF=30mA'3 
2.4 
4.9 
- 
V 
Output 
Low level output voltage 
VOL 
IOL =8mA, Vcc=5V, h=30mA'3 
- 
0.1 
0.4 
V 
Supply current 
Ice 
h=30mA, 
Vcc=5V" 
- 
5 
20 
mA 


Transfer 
DA*' 
Vee=5V,IF=30mA, 
0.20 
0.50 
0.80 
- 


charac- 
Duty ratio 
DB*' 
f= 2.5kHz'3 
0.20 
0.50 
0.80 
- 


teristics 
Response frequency 
fMAX• 
Vcc=5V,IF=30mA'3 
~ 
- 
5 
kHz 
* 3 
Measured 
under the condition 
shown in Measurement 
Conditions. 
* 4 
In the condition 
that output A and B are low level. 


*5 
DA=!.lli 
DB==~ 


tAP' 
tBP 


Output 
B 


(Vo,,) 


Rotational direction: Counterclockwise 
when seen 
fromOPIC lightdetector 


Fig. 1 
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Fig. 2 
Output Power Dissipation ys. 
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< Basic 
Design> 


Ro (distance 
between 
the disk center 
and half point of a slit), P 
(slit pitch), 
S, and S2 (installing 
position 
of photointerrupter) 
will 
be provided 
by the following equations. 


Slit pitch: P (slit center) 


N 
Ro = 60x 10.89 (mm) 
N: number 
of slits 


P 
2x1l"xRo 
=--N--(mm) 


~ 
S, = ~-1.765 
(mm), S2 = S, +6.7 (mm) 


Note) 
When 
the number 
of slits is changed, 
values 
in parenthesis 


are also changed 
according 
to the number. 


Enlarged drawing 
of A portion 
Slit pitch: P 
details 


(Ex.) 
In the case of 
N = IOOP/R 


100 
R"=60x 
10.89 


=18.15mm 


p 
2x"xI8.I5 
100 


= 1.I4mm 


S, = 18.15 - 1.765 


=16.385mm 


5, 
= 16.385+6.7 


=23.085mm 


(Precausions 
for Use) 
Note 1) In order to stabilize 
power supply line, connect 
a by-pass 
capacitor 
of more than O.OI)'F between 
Vcc and GND near the device. 


Note 2) This module 
is designed 
to be operated 
at IF = 30mA TYP. 
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GP1A34LC 
OPIC 
Photointerruoter 
with 
Con- 
nector 


• 
Features 


1. 
Snap-in mounting 
type 
2. 
Can be mounted 
on 2 different 
thickness 


boards 
(1.0mm, 1.6mm). 


3. 
Uses 3-pin connector 
terminal 
4. 
High sensing accuracy 
(Slit width: O.5mm) 
5. 
Wide gap between light emitter 
and detec- 


tor (5mm) 


• 
Applications 


1. 
Copiers, Printers, 
facsimiles 


Internalconnectiondiagrame 


VOltagere~ator 


® 
, 
... 


(2) 


ij 


4.0 


* JAP AN AMP made connector 


Ultrex 
172681·3 


Recommended 
connector 


on the inserted 
side 


172685-3, etc.·· 


*OPIC is a registered trademark 
of Sharp and stands 


for Optical Ie. It has a light detecting element and 
signal processing circuitry integrated onto a single 
chip. 


* * Recommended connectors on the inserted side are 
~ 


shown on the page after next. 
~ 


<D Vee 
® GND 
(IDVII 


Parameter 
Symbol 
Rating 
Unit 


Supply voltage 
Ycc 
-0.5-+7 
Y 
"Output 
voltage 
Yo 
-0.5-+13 
Y 
"Low 
level output current 
IOL 
10 
mA 


'30perating 
temperature 
Topr 
-20-+75 
·C 
"Storage 
temperature 
Tstg 
-30-+85 
·C 


* 1 
Collector-emitter 
voltage of output transistor 
* 2 
Collector current of output transistor 
* 3 
The connector should be plugged in/out and the unit's hook should 
be used at normal temperature. 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Operating 
supply voltage 
Vcc 
4.5 
- 
5.5 
V 


Low level supply cuurent 
Iccl 
Light beam uninterrupted 
- 
- 
30 
mA 


Low level output voltage 
VOL 
Light beam uninterrupted, la, = 2.5mA 
- 
- 
0.4 
V 


High level supply current 
IcclI 
Light beam interrupted 
- 
- 
30 
mA 


High level output voltage 
VOII 
Light beam interrupted, 
Rl = 47kO 
4.5 
- 
- 
V 


*.Response frequency 
f 
R, =47kO, 
*1 
- 
- 
3,000 
Hz 


<1) 
R, =2800 


~ 


(fJ 
Rise time 
tr 
- 
0.1 
0.5 
I:: 
liS 


0 
_ 
____ 
_ __ 10% 


0.<1) 
~6 
Fall time 
t, 
- 
0.05 
0.5 
liS 
~''::: 
t, 
t, 


* 7 
No DC output is allowed. 
* 8 
Response frequency 
is measured 
with the disk shown below being rorated. 
(Unit: 
mm) 


Fig. 1 
Low Level Output Current vs. 
Ambient Temperature 
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Fig, 2 
Low Level Output Voltage vs. 
Low Level Output Current 
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Fig. 3 
Low Level Output 
Voltage 
vs. 
Ambient 
Temperatu 
re 


0.6 


Vcc=5V 


~=IOmA 


5mA 
2.5mA 


~~ 
0.5 
.; 
~ 
.el 0.4 


"0> 
;; 
0.3 
c.;;o 
Qj 
0.2 
>~ 


~ 
0.1 
.....l 


J125 
0 
25 
50 
75 
Ambient 
temperature 
Ta ("C) 
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Distance 
d (mm) 


Detecting 
position 
d = 4.2,o.3mm 


• 
Recommended 
Connectors 
on the Inserted 
Side 


-JAPAN 
AMP made 
Ultrex 
connector 
(Soldeless 
type) 


Housing 
172677-3 
Model No. 


AWG 
Product 
Material 
Model No. 
size 
sha~ 


Special 
AWG 
Chain 
171609-1 
terminal 
30-26 
Bulk 
Copper 
171611-1 
Model 
No. 
AWG 
Chain 
phosphide 
171610-1 


26-22 
Bulk 
171612-1 


• 
Recommended 
Mounting 
Holes 
Same 
as GP 1S09 


Ta- 
20C 
1/ + 25·C 


/ 
+ 75"C 


I 
.dI1 


Icu.1 
I 


rIcc" 
Ta 
20"C, +25C, 
+ 75"C 


1 


~ 
20 


•..c 
'"•... 
•... 
::l 
U 
-a 
10 
c. 
::l 


(J) 


4.5 
~O 
~5 


Supply 
voltage 
Vcc (V) 


Vcc-5V, Ta-25"C 


shieldrg, 


Output 
OFF 


Output 
ON fI 
2 
3 
456 


Distance 
h (mm) 


Detecting 
position 
h =3.0:':l:!mm 


-JAPAN 
AMP made 
Ultrex 
collector 
(mass 
termination 
type) 


• 
Precautions 
for Use 


· It is recommended 
that a by-pass capacitor 
of more than O.Ol,uFbe added between Vcc and 
GND near the device in order to stabilize 
power supply line. 
· In this product, the PWB is fixed with a rear cover, and cleaning solvent may remain inside 


the case; therefore, 
dip cleaning or ultrasonic 
cleaning is prohibited. 


· Remove dust or stains, using an air blower or a soft cloth moistened 
in cleaning solvent. 


However, do not perform the above cleaning using a soft colth with cleaning solvent in the 
marking 
portion. 
In this case, use only the following type of cleaning solvent used for wiping off: 


Ethyl alcohol, Methyl alcohol, Isopropyl 
alcohol, 


Freon TE, Freon TF, Diflon solvent S3-E 


GP1A35R 
OPIC Photointerruoter 
with 
Encoder 
Functions 


• 
Features 


1. 
2-phase 
(A, B) digital 
output 
2. 
High sensing 
accuracy 
(Disk slit pitch: O.22mm, Moire stripe appli- 
cation) 
3. 
TTL 
compatible 
output 
4. 
Compact 
and light 


• 
Applications 


1. 
Electronic 
typewriters, 
printers 
2. 
Robots, 
X-Y plotter 
3. 
Numerical 
control 
machines 


Internal connection diagram 


~ 


(3) 


Q) 
( 
® 
.... :OPK: 


® 
( 
® 
o@ 


Q) Cathode 
® Anode 
(3) V cc 
@GND 
® VOB 
®VOA 


*OPIC is a registered trademark of Sharp and stands for 
Optical IC. It has a light detecting element and signal 
processing circuitry integrated onto a single chip. 


Parameter 
Symbol 
Rating 
Unit 
Forward current 
IF 
65 
mA 


Input 
., Peak forward current 
hM 
1 
A 
Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
100 
mW 
Supply voltage 
Vcc 
7 
V 
Output 
Low level output current 
IOL 
20 
mA 
Power dissipation 
Po 
250 
mW 
Operating temperature 
Tope 
0-+70 
·C 


Storage temperature 
Tstg 
-40-+80 
·C 
"Soldering 
temperature 
Tso, 
260 
·C 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
IF=30mA 
- 
1.2 
1.5 
V 
Input 
Reverse 
current 
IR 
VR=3V 
- 
- 
10 
J.lA 


High 
level 
VAM 
Vee=5V. 
IF=30mA 
2.4 
4.9 
- 


Phase 
A 
Low 
level 
VAL 
IOL=8mA, IF=30mA, Vcc=5V 
0.1 
0.4 
Output 
- 
V 
Output 
voltage 
High 
level 
VBM 
Vee=5V, 
h=30mA 
2.4 
4.9 
- 


Phase 
B 
Low 
level 
VBL 
lot =8mA, Ir=30mA, Vcc=5V 
0.1 
0.4 
- 


Dissipation 
current 
Ice 
Vcc-5V, 
h-30mA 
- 
- 
20 
mA 
Both phases A and B at low level 


Duty 
ratio 
*1 
DA 
IF = 30mA 
30 
50 
70 
% 


Transfer 
DB 
f=12kHz 


charac· 
Phase 
difference 
*1 
eAB 
Vee=5V 
50 
90 
130 
degree 
teristics 
tr 
h=30mA, 
Vcc=5V 
- 
1.0 
2.0 
Response 
speed 
*1 
J.l sec 
tf 
f=12kHz 
- 
1.0 
2.0 


Note: 
It is recommended 
that 
the GP1A35R 
be used 
under 
the condition 
of IF=30mA 
Typ. 
for which 
it is designed. 


* 1 
Duty 
ratio, 
phase 
difference: 
Average 
disk 
rotation 
time 
per 
turn. 


Output 
A 


(Yo,) 


Output 
B 


(YOII~ 


Rotational 
direction: 
Counterclockwise 
when seen 
from OPIC light detector 


Fig. 1 
Forward Current ys. 
Ambient Temperature 
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Fig. 9 
Duty Ratio ys. 
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Nate 1) 
Distance between 
disk surface 
and case surface 
in the detector 
side is O.3mm. 
2) 
Encoder positioning 
pin is positioned 
on X - X' axis. 
Distance between 
center of disk and portion 
A of positioning 
pin is 12.86mm. 
3) 
Center of disk slit is R14.0. 


(Precausions 
for Use) 
7 


Note 1) In order to stabilize 
power supply line, connect a by·pass capacitor 
of more than O.Ol~F between Vcc and 
GND near the device. 
Note 2) This module is designed to be operated 
at IF=30mA 
TYP. 


GP1A40 
Connector Terminal Type OPIC Photointerrupter 
with Lever Type Actuator 


• 
Features 


1. 
With lever type actuator 


2. 
Connector 
terminal 
type 


• 
Applications 


1. 
Copiers 
2. 
Facsimiles 


Internal connection 
diagram 


Nn 'lead color 
Terminal 


ill Red 
Vcc 
(g) Blue 
Vo 
Q) Black 
GND 


~ 
Q) 


Housing: JAPAN 
SOLDERLESS 
TERMINAL 
MSG. 
CO.. LTO. made 
SMP-03V·BC 
Terminal: 
JAPAN 
SOLOERLESS 
TERMINAL 
MSG. 


CO.. LTO. made 
SHF-OOIT-08BS 


*OPIC 
is a registered 
trademark 
of Sharp and stands 
for Optical Ie. It has a light detecting 
element 
and 
signal processing 
circuitry 
integrated 
onto a single 
chip. 


Parameter 
Symbol 
Rating 
Unit 
Remark 
Supply voltage 
Vcc 
7 
V 
- 


Output voltage 
Vout 
28 
V 
Collector-emitter 
voltage 
of output transistor 
Output current 
10 
50 
mA 
Collector 
current 
of output transistor 
U 
Operating 
temperature 
Topr 
-25-+75 
·C 
The connectorshouldbe pluggedin/out at nonnal temperature. 


Storage 
temperature 
Tst• 
-30-+85 
·C 
The connectorshouldbe pluggedin/out at nonnal temperature. 


* 1 
Fig. 1 
shows output current derating curve. 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Operating 
supply voltage 
Vcc 
- 
4.5 
- 
5.5 
V 
Low level output voltage 
VOL 
;~~~tte~l~;ed.IOl 
=16mA, 
Vcc=5V 
- 
- 
0.4 
V 
Low level current 
dissipation 
IccL 
;~~~tte~~;ed,V 
CC = 5V 
- 
- 
30 
mA 
High level output voltage 
VOII 
~it~~~~t~~Rl 
=47kO, Vcc=5V 
VeexO.9 
- 
- 
V 


High level current 
dissipation 
IcclI 
~li~~~~t~~V 
CC = 5V 
- 
- 
30 
mA 


Response 
I 
Minimum shield time 
tll 
RL=280n, 
Vcc=5V 
166 
- 
- 
Jis 
Charac- 
I 
teristics 
Minimun incident time 
tL 
RL=280n, 
Vcc=5V 
166 
- 
- 
Jis 


Parameter 
Symbol 
Requirements 
Mounting 
angle 
8, 
75±3· 


Opaque angle *' 
fJ., 
85· MAX. 
50· MIN. ., 


Actuator 
lever operating 
load 
L 
0.5g or more in the arrow-indicated direction as shown in the figure below 
* 1 
Shielding light is defined as a condition 
with the actuator 
lever operating 
in the direction 
indicated 
by the 
arrow in the figure below in which the collector 
current 
(Ie) is reduced to 10% or less as compared 
to 100% 
for the condition 
in which the load on the actuator 
lever is Ogwith the device mounted at the angle of 75±3·. 
* 2 
If 82 comes into 48·or less, actuator 
lever causes to break 
or to transform 
due to holder touching. 


Fig. 1 
Output Current vs. 
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Fig. 2 
Low Level Output Current vs. 
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GP1 A50HR/GP1 
A51 HR 
GP1A52HR 


OPIC 
Photointerruoter 


• 
Features 


1. 
High sensing 
accuracy 
(Slit width: 
O.5mm) 


2. 
LSTTL 
and TTL 
compatible 
output 


3. 
Both-sides 
mounting 
type: 
GPIA50HR 
Either-side 
mounting 
type: 
GPIA51HR 


PWB mounting 
type: 
GPIA52HR 


1. 
OA equipment, 
such as printers, 
facsimiles, 


etc. 
2. 
VCRs 


* 
OPIC is a registered 
trademark 
of Sharp 
and 


stands 
for Optical 
Ie. 
It has 
a light 
detecting 


element and signal processing circuitry 
integrated 


onto a single chip. 
(Unit: 
mm) 
• 
Outline Dimensions 


GPIA50HR 


(1.5) 


~ 


9'2) 
1 
® 


® 
@ 
(i) 


z~ 
5-0.4 
~ 


(2.54) 
(1.5) 


CD 
(9.2) 
® 


(o~~~ol 


® 
(i) 
@ 


Internal connection diagram 
(Common to 3 models) 


z~ 


5-0.4 
~ 


Voltage regulator 


® 


® 


(2.54) (1.5) 


CD 
(9.2) 
® 


®~@ 


CD GND 
® Cathode 
® VOUT 
® Anode 
® Vee 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
50 
mA 


*1 Peak forward 
current 
IFM 
1 
A 
Input 
Reverse voltage 
VR 
6 
V 


Power dissipation 
P 
75 
mW 
Supply voltage 
Vcc 
17 
V 


Output 
Low level output current 
IOl 
50 
mA 
Power dissipation 
Po 
250 
W 


Operating 
temperature 
Tope 
-25- 
+85 
·C 


Storage 
temperature 
Tstg 
-40-+100 
·C 


"Soldering 
temperature 
Tso1 
260 
·C 


*1 
Pulse width;;>;100,us, Duty ratio=O.OI 
* 2 
For 5 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
IF=5mA 
- 
1.1 
1.4 
V 
Input 
Reverse current 
IR 
VR=3V 
- 
- 
10.0 
,uA 


Operating 
supply voltage 
Vee 
4.5 
- 
17.0 
V 


Low level output voltage 
VOL 
Vce=5V, 
IF=O, Iol=16mA 
- 
0.15 
0.4 
V 


Output 
High level output voltage 
VOH 
Vee=5V,IF=5mA 
4.9 
- 
- 
V 


Low level supply current 
Ieel 
Vee=5V,IF=0 
- 
1.7 
3.8 
mA 


High level supply current 
IeeH 
Vee=5V, 
Ir=5mA 
- 
0.7 
2.2 
mA 


*3"Low--High" 
IFLlI 
Vee=5V 
- 
1.0 
5.0 
mA 
threshold innut current 
*. Hysteresis 
IFlll/IFLllVee=5V 
0.55 
0.75 
0.95 


Transfer . 
"Low-High" 
tplH 
- 
3.0 
9.0 
~ 


orooal2:ation time 
charac· 
"High-Low" 
tPIlL 
Vee=5V, 
Ir=5mA 
- 
5.0 
15.0 
c 
nronacration 
time 


teristics 
0 
,uS 
0.<1) 
Rise time 
te 
Rl =2800 
- 
0.1 
0.5 
~ E 
0:: •.;:: 
Fall time 
te 
- 
0.05 
0.5 


* 3 
Inn represents 
forward 
current 
when output changes from low to high. 


* 4 
IFHlrepresents 
forward 
current 
when output changes 
from high to low. 


(Precautions for Use) 
In order to stabilize 
power supply line, we recommend 
to connect 
a by-pass capacitor 
of more than 
O.OI,uF 
between 
Vee and GND near the device. 


Parameter 
Symbol 
Operatingtemp. 
MIN. 
MAX. 
Unit 
Low level output current 
IOl 
- 
16.0 
mA 
Forward 
current 
IF 


Ta=0-+70"C 
10.0 
20.0 
mA 
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Fig. 1 
Forward Current vs. 
Ambient Temperature 
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Low Level Output Current vs. 
Ambient Temperature 
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Fig. 2 
Output Power Dissipation vs. 
Ambient Temperature 


60 


~ 
50 
S 


0 
p... 
" 
40 
.::: 


""0. 
'Vi 
30 
.:!l 
"0.. 
OJ 
20 
~ 
00. 
" 
10 
0. 
"0 


500 


200 
~ 
100 
S 
~ 
50 


-;: 
OJ.. 


20 
.. 
::lu 
"0 
10 
.. 
'"~.. 
5 
0~ 


I 
Ta 
75'C ~. 
25'C 


50'C 
!..,'/ -';" - 
O'C 


" 


I" 


,•.... 
-25'C 


, 
t 


Relative Threshold Input Current vs. 
Ambient Temperature 


Vcc=5V 


IrLH 
,/ 


'./' 


/" 
-- 


IFHL V 


.--- 
--- 
f---" 
1FLH = 1 at Ta 
= 25°C 


Ambient temperature 
Ta 
eC) 
---------------SHARP--------------- 


Fig. 7 
Low Level Output Voltage vs. 
Low Level Output Current 
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Fig. 9 
Supply Current vs. 
Ambient Temperature 
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Rise Time, Fall Time vs. 
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Fig. 10 
Propagation Time vs. 
Forward Current 


GP1A52LR 


• 
Features 


1. 
Low cost type 


2. 
High sensing accuracy (Slit width: 
O.5mm) 
3. 
TTL and CMOS compatible 
output 
4. 
PWB mounting type 


• 
Applications 


1. 
OA equipment, 
such 
as printers, 
floppy 


disk drives, etc 
2. 
VCRs 


•... 
Bc 
'"u 
•... 
0 
<fl 
C 
'" 
[J) 
(2 
~ 


U">e-: 


U"> 
C'.i 


z 
z 
i 
i 
~ 
0"> 


(1.5) 


® GND 
® Vcc 
®Vo 
5.0 
If I Shi"h 


(9.2) 
),~f 


® 
® 
® 


(Ta = 2S'C) 
*OPIC 
is a registered 
trademark 


of Sharp 
and stands 
for Optical 
Ie. It has a light detecting 
ele- 


ment 
and signal 
processing 
cir- 
cuitry 
integrated 
onto 
a single 


chip. 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
50 
mA 


Input 
.1Peak forward 
current 
IrM 
1 
A 
Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
75 
mW 


Supply voltage 
Vcc 
17 
V 


Output 
Low level output current 
IOL 
50 
mA 
Power dissipation 
Po 
250 
W 
Operating 
temperature 
Topr 
-25-+85 
'C 
Storage 
temperature 
Tst• 
-40- 
+ 100 
'C 
'2Soldering 
temperature 
Tso' 
260 
'C 


*1 
Pulse width~100.us, 
Duty ratio=O.OI 


* 2 
For 5 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
1F=5mA 
- 
1.1 
1.4 
V 


Input 
Reverse 
current 
1R 
VR=3V 
- 
- 
10.0 
J1A 


Operating 
supply 
voltage 
Vcc 
4.5 
- 
17.0 
V 


Low 
level 
output 
voltage 
VOL 
Vcc=5V, 
1F=0, 
10L=16mA 
- 
0.15 
0.4 
V 


Output 
High 
level 
output 
voltage 
VOIl 
Vcc=5V,1F=5mA 
4.9 
- 
- 
V 


Low 
level 
supply 
current 
1CCL 
Vcc=5V,IF=0 
- 
1.7 
3.8 
mA 


High 
level 
supply 
current 
Iccll 
Vcc=5V,IF=5mA 
- 
0.7 
2.2 
mA 
*3"Low-High" 
IFilL 
Vcc=5V 
- 
1.0 
5.0 
mA 
threshold 
inout current 


•• Hysteresis 
IFLlJIFHLVcc=5V 
0.55 
0.75 
0.95 


Transfer : 
"Low-High" 
tPIlL 
- 
3.0 
9.0 
uroDaJlation 
time 


charac· 
~ 
"High-Low" 
tPLIl 
Vcc=5V, 
Ir=5mA 
- 
5.0 
15.0 
c 
nronaO"ation 
time 


teristics 
0 
J1S 
o.v 
Rise 
time 
t, 
RL =2800 
- 
0.1 
0.5 
~E 
Fall 
time 
0.05 
0.5 
0::'';:; 
tf 
- 


* 3 
IFLHrepresents 
forward 
current 
when 
output 
changes 
from 
low to high. 
* 4 
IFIlL represents 
forward 
current 
when 
output 
changes 
from 
high 
to low. 


(Precautions for Use) 
In order to stabilize 
power supply line, connect 
a by-pass capacitor 
of more than O.Ol,uF between 
V cc and GND near the device. 


Parameter 
Symbol 
Operating temp. 
MIN. 
MAX. 
Unit 


Low 
level 
output 
current 
IOL 
- 
16.0 
mA 


Forward 
current 
IF 


Ta=0-+70'C 
10.0 
20.0 
mA 


Fig.3 
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GP1A53HR 


• 
Features 


1. 
High sensing accuracy 
(Slit width: O.5mm) 
2. 
TTL 
compatible 
output 


• 
Applications 


1. 
OA equipment, such as printers, 
facsimiles, 
etc. 


2. 
VCRs 


CD Anode 
@ Cathode 
® Vcc 
@Vo 
®GND 


rm 


135·::".·3 
-0.1 
H 
EIJiJ3 


(1.5) 


(10.3) 


~CD 


~@ 


Voltage 
regulator 


® 


@ 


'* 
OPIC is a registered 
trademark 
of Sharp 
and 
stands for Optical Ie. It has a light detecting 
element and signal processing circuitry integrated 
onto a single chip. 


Parameter 
Symbol 
Rating 
Unit 
Forward current 
Ie 
50 
mA 


Input 
·'Peak 
forward current 
IFM 
1 
A 
Reverse voltage 
VR 
6 
V 


Power dissipation 
P 
75 
mW 
Supply voltage 
Vcc 
17 
V 
Output 
Low level output current 
IOL 
50 
mA 
Power dissipation 
Po 
250 
W 
Operating temperature 
Topr 
-25-+85 
°C 


Storage temperature 
Tst• 
-40- 
+ 100 
°C 
·'Soldering 
temperature 
Tso1 
260 
T 
*1 
Pulse width;;;;;100j.ls,Duty ratio=O.Ol 
* 2 
For 5 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
IF=8mA 
- 
1.14 
1.4 
V 


Input 
Reverse 
current 
I. 
V.=3V 
- 
- 
10.0 
J.lA 


Operating 
supply voltage 
Vcc 
- 
4.5 
- 
17.0 
V 


Low level output 
voltage 
VOL 
Vcc=5V, 
IF=O, 
IoL=16mA 
- 
0.15 
0.4 
V 


Output 
High level output voltage 
VOH 
Vcc=5V,h=8mA 
4.9 
- 
- 
V 


Low level supply current 
IccL 
Vcc=5V,IF=0 
- 
1.7 
3.8 
mA 


High level supply current 
IccH 
Vcc=5V,IF=8mA 
- 
0.7 
2.2 
mA 


$3"Low-High" 
IFLH 
Vcc=5V 
- 
1.5 
8.0 
mA 
threshold 
Input 
current 


•• Hysteresis 
hHL/hLH 
Vcc=5V 
0.55 
0.75 
0.95 
Transfer ~ 
"Low--.High" 
tPLH 
- 
3.0 
9.0 
charac· .~propagation 
time 
"High-Low" 
Vcc=5V,IF=8mA 
5.0 
15.0 
teristics 
c 
propagation 
time 
tPHL 
- 
0 
J.lS 
o,<u 
Rise 
time 
tr 
RL =2800 
- 
0.1 
0.5 
KJ S 
Ct::'';:; 
Fall 
time 
tf 
- 
0.05 
0.5 


* 3 
IFLHrepresents 
forward 
current 
when 
output 
goes 
from 
low to high. 
* 4 
IFLHrepresents 
forward 
current 
when 
output 
goes 
from 
high 
to low. 


Hysteresis 
stands 
for 
IFIiL/hLH' 


(Precautions for Use) 
In order to stabilize power supply line, connect a by-pass capacitor 
of more than O.Ol,uF between 
V cc and GND near the device. 


Parameter 
Symbol 
Operating temp. 
MIN. 
MAX. 
Unit 


Low 
level 
output 
current 
IOL 
- 
16.0 
mA 


Forward 
current 
IF 


Ta=0-+70'C 
10.0 
20.0 
mA 
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Fig. 1 
Forward Current vs. 
Ambient Temperature 
60 


50 
~g 
40 
~ 


1:: 
<l) 


30 
•... 
•... 
::>u 
"0•... 
'" 
20 
~ 
•... 
0~ 


.2.25 
0 
25 
50 
75 


Ambient 
temperature 
Ta eC) 


Fig. 3 
Low Level Output Current vs. 
Ambient Temperature 
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Relative Threshold Input Current vs. 
Supply Voltage 
1.1 


Ta=25"C 


IFLH 


"'- 
IFHL - 


IFLH = 1 at Vcc = 5V 


I 
I 
'T 


Fig. 2 
Output Power Dissipation vs. 
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Fig. 4 
Forward Current vs. Forward Voltage 
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Relative Threshold Input Current vs. 
Ambient Temperature 
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Rise Time, 
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• 
Features 


1. 
Wide gap between 
LED and detector 


2. 
High 
accuracy 
mounting 
type 
with 
positioning 
pin 


• 
Applications 


1. 
Camera, 
video camera 


2. 
OA equipment, 
such as copies etc. 


Internal connection 
diagram 
Voltage 


~ 


egUlator 


® 


l5kU 
CD, 
® 


(g) 
, 
Amp. 
® 


:illI" 
z 
i 
i 
, 
•••. 
<n 


CD Anode 
® GND 


(g) Cathode 
® V0 
®Vcc 


*OPIC 
is a registered 
trademark 
of Sharp and stands 


for Optical IC. It has a light detecting 
element 
and 


signal processing 
circuitry 
integrated 
onto a single 
chip. 


(Ta=2S"C) 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
r. 
50 
mA 


Input 
<I Peak forward 
current 
IFM 
1 
A 


Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
75 
mW 
Supply voltage 
Vee 
17 
V 


Output 
Low level output current 
IOL 
50 
mA 


Power dissipation 
Po 
250 
mW 


Operating 
temperature 
Top, 
-25- 
+85 
·C 


Storage 
temperature 
T"g 
-40-+100 
·C 


02 Soldering 
temperature 
Tso1 
260 
·C 


*1 
Pulse width;:;>100j./s, Duty ratio=O.Ol 


* 2 
For 5 seconds 


---------------SHARP--------------- 
587 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
1,=7mA 
- 
1.1 
1.4 
V 
Input 
Reverse current 
r. 
VR=3V 
- 
- 
10.0 
pA 


Operating 
supply voltage 
Vee 
4.5 
- 
17.0 
V 


Low level output voltage 
VOL 
Vee=5V, 
1,=0, 
IoL=16mA 
- 
0.15 
0.4 
V 
Output 
High level output 
voltage 
VOII 
Vee=5V,I,=7mA 
4.9 
- 
- 
V 
Low level supply current 
IeeL 
Vee=5V, 
1,=0 
- 
1.7 
3.8 
mA 
High level supply current 
IeeH 
Vee=5V,IF=7mA 
- 
0.7 
2.2 
mA 


.3"Low-Hi~h" 
IFLII 
Vee=5V 
- 
1.0 
5.0 
mA 
threshold 
1I1Dut current 


.4 Hysteresis 
IFIIL/IFLH 
Vee=5V 
0.55 
0.75 
0.95 


Transfer : 
"Low-High" 
tPLIl 
- 
3.0 
9.0 


as 


orooa2:ation 
time 
charac· 
"High-Low" 
Vee=5V,IF=7mA 
5.0 
15.0 
<= 
nronaO"ation 
time 
tPHL 
- 
teristics 
0 
ps 
o.v 
Rise time 
te 
RL=2800 
- 
0.1 
0.5 
~E 
0:::''::; 
Fall time 
tf 
- 
0.05 
0.5 


* 3 
IFLHrepresents 
forward 
current 
when output changes from low to high. 
* 4 
IFilLrepresents 
forward 
current 
when output changes from high to low. 


(Precautions for Use) 
In order to stabilize 
power supply line, we recommend 
to connect 
a by· pass capacitor 
of more than 
O.Olp F 
between 
Vee and GND near the device. 


Parameter 
Symbol 
Operating temperature 
MIN. 
MAX. 
Unit 


Low level output current 
IOL 
- 
16.0 
mA 
Forward 
current 
I, 
Ta=0-+70·C 
10.0 
20.0 
mA 


Fig. 1 
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Fig. 3 
Low Level Output Current vs. 
Ambient Temperature 
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Low Level Output Voltage vs. 
Low Level Output Current 
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Fig. 8 
Low Level Output Voltage vs. 
Ambient Temperature 
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Fig. 10 
Propagation Time vs. 
Forward Current 
Fig. 9 
Supply Current vs. 
Ambient Temperature 
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Rise Time, Fall Time vs. 
Load Resistance 
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• 
Features 


1. 
High speed response 
(tr : TYP. 3,us at RL = 


lOOn) 
2. 
High current 
transfer 
ratio 


GPlSOl 
CTR 
: MIN. 10% } 


GPISOIF 
CTR 
: MIN. 8% 
at h=20mA 
3. 
Visible 
light cut-off 
type: 
GPISOIF 


• 
Applications 


1. 
Copiers, 
printers, 
facsimiles 
2. 
Record 
players, 
cassette 
decks 
3. 
Speed warning 
device 
in automobile 


4. 
Optoelectronic 
switches, 
optoelectronic 
counters 


HighSoeed 
Photointerruoter 


Internal connection 


CD 
diagram 
--<>® 
®M® 
2-C2 


ci 
+1o 
M 
® 
® 
M 
, 


'::., 


, 
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, ., 


f ~ P0.45 
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<D Anode 
® Collector 


® Cathode 
CD Emitter 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
50 
mA 


Input 
"Peak 
forward 
current 
IFM 
1 
A 
Reverse voltage 
V. 
6 
V 
Power dissipation 
P 
75 
mW 
Collector-emitter 
voltage 
VeEo 
35 
V 


Output 
Emitter-collector 
voltage 
VEeo 
6 
V 


Collector 
current 
Ie 
20 
mA 


Collector 
power dissipation 
Pe 
75 
mW 


Operating 
temperature 
Topr 
-25-+85 
°C 


Storage 
temperature 
Tstg 
-40-+100 
T 
"Soldering 
temperature 
Tsol 
260 
°C 
* 1 
Pulse width~IOO.us, Duty ratio=O.OI 
* 2 
For 5 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
IF=20mA 
- 
1.2 
1.4 
V 


Input 
Peak 
forward 
voltage 
VFM 
hM=0.5A 
- 
3.0 
4.0 
V 


Reverse 
current 
IR 
VR=3V 
- 
- 
10 
J1A 


Output 
Collector 
dark 
current 
IcEO 
VcE=20V 
- 
10-' 
10-1 
A 


Current 
transfer 
I GP 1SO 1 
CTR 
IF=20mA, 
VcE=5V 
10 
20 
150 
% 


Transfer 
ratio 
I GPlS01F 
8 
20 
120 
% 


charac· 
Collector·emittersaturation voltage 
V CE(S8t) 
IF=40mA, 
Ic=lmA 
- 
- 
0.4 
V 


teristics 
Response 
time 
(Rise) 
tr 
- 
3 
15 
J1S 


Response 
time 
(Fall) 
tr 


Ic=2mA, 
VcE=2V, 
RL=lOOn 
- 
4 
20 
J1s 


Forward Current vs. 
Ambient Temperature 
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Fig. 6 
Collector Current 
YS. 
Collector-emitter Voltage 
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Collector Current YS. 
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Fig. 8 
Collector-emitter Saturation Voltage 
YS. Ambient Temperature 
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Fig, 12 
Relative Collector Current vs. 
Shield Distance (1) 
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Fig, 14 
Collector Current vs. Illuminance 
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Fig. 11 
Collector Dark Current vs, 
Ambient Temperature 
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Fig. 13 
Relative Collector Current vs. 
Shield Distance (2) 
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(Test Condition) 
Light source 
: 


White 
fluorescent 
lamp 
Sharp 
FLR·40SW 1M 
VcE=2V, 
Ta=25'C 


(Note) Comparison 
between 
outputs 
of transparent 
resin 
molded 
type phototransistor 
(PT430) 
and visible 
light cut·off 
resin 


molded 
type (PT430F) 


2 
100 200 
500 1000 2000 5000 


I1luminance 
under fluorescent 
lamp 
(ex) 


I•.=20mA 
I 


" 


Vn:= 
5.V 
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Shield distance 
L (mm) 


GP1S05 


Wide Gap, High Sensing Accuracy Type 
Photointerrupter 


• 
Features 


1. 
High sensing accuracy (Slit width: 0.5mm) 
2. 
Gap between LED and detector: 
5mm 
3. 
High speed response (tr : TYP. 3,us at 


RL = 10011) 
4. 
PWB direct mounting type package 


• 
Applications 


1. 
Copiers, printers, 
facsimiles 
2. 
VCRs, cassette 
decks 
3. 
Optoelectronic 
switches, 
optoelectronic 
counters 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
Ie 
50 
mA 


Input 
'IPeak 
forward 
current 
IFM 
1 
A 
Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
75 
mW 
Collector·emitter 
voltage 
VCEO 
35 
V 


Output 
Emitter·collector 
voltage 
VECO 
6 
V 
Collector 
current 
Ic 
20 
mA 
Collector 
power dissipation 
Pc 
75 
mW 
Operating 
temperature 
Topr 
-25-+85 
OC 


Storage 
temperature 
Tstg 
-40-+100 
OC 


"Soldering 
temperature 
Tso1 
260 
°C 


* 1 
Pulse width;;;;100j.ls, Duty ratio-=O.Ol 
* 2 
For 5 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
h=20mA 
- 
1.2 
1.4 
V 


Input 
Peak 
forward 
voltage 
VFM 
hM=0.5A 
- 
3.0 
4.0 
V 


Reverse 
current 
IR 
VR=3V 
- 
- 
10 
).IA 


Output 
Collector 
dark 
current 
IeEO 
VeE=20V 
- 
10-· 
10 
7 
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GP1S06 


1. 
High sensing accuracy 
(Slit width: 
O.25mm) 
2. 
PWB mounting type package 


120,0.25 
I 
. 
I 


I~ 
• 
Applications 


1. 
Floppy disk drives 
2. 
Copiers, printers, 
facsimiles 
3. 
Optoelectronic 
switches, 
optoelectronic 
counters 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
50 
mA 


Input 
"Peak 
forward 
current 
hM 
1 
A 
Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
75 
mW 
Collector-emitter 
voltage 
VCEO 
35 
V 


Output 
Emitter-collector 
voltage 
VECO 
6 
V 
Collector 
current 
Ic 
20 
mA 
Collector 
power dissipation 
Pc 
75 
mW 
Operating 
temperature 
Topr 
-25-+85 
'C 
Storage 
temperature 
TotO 
-40-+100 
"C 
"Soldering 
temperature 
Too, 
260 
"C 
* 1 
Pulse width~ lOOps, Duty ratio=O.Ol 
* 2 
For 5 seconds 


Internal connection 
diagram 
_tm~r?l<ll 


~®~® 


6.0±O.2 


0.25 


•... 
? 


"" 
4-°0.45 
2.54 


CD Anode 
~ 
Cathode 


® Collector 
@ Emitter 


Pilrameter 
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MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
h=20mA 
- 
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1.4 
V 


Input 
Peak forward 
voltage 
VFM 
IFM=0.5A 
- 
3 
4 
V 


Reverse current 
IR 
VR=3V 
- 
- 
10 
JiA 


Output 
Collector 
dark current 
ICED 
VcE=20V 
- 
10-' 
10-7 
A 


Currert 
transfer 
ratio 
CTR 
VcE=5V, h=20mA 
0.5 
- 
12.5 
% 


Transfer Collector·emitter 
saturationvoltage 
V CE(sat) 
IF=40mA, 
Ic=50JiA 
- 
- 
0.4 
V 
charac· 
Response time (Rise) 
38 
90 
teristics 
tr 
- 
JiS 
VcE=2V, Ic=0.5mA, 
RL=lkO 
Response time (Fall) 
t, 
- 
48 
110 
JiS 
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GP1S07 


• 
Features 


1. 
Ultra-colmpact 
(Capacity: 
O.06cc) and light 
2. 
PWB mounting 
type package 


3. 
High sensing 
accuracy 
(Slit width: O.8mm) 


• 
Applications 


1. 
Still camera 
2. 
Miniprinter 
3. 
Microfloppy 
disk 
4. 
Compact 
equipment 


Internal 
connection 


3.7"" 
diagram 
I2-RO.8 CDft® 


I 
J:' 
- 
2!c 
~ 
~ 
Q) 


"o 
0.15~g3 
Lri 


CD Anode 
~ 
Cathode 
Q) Emitter 
® Collector 


Parameter 
Symbol 
Rating 
Unit 
Forward current 
IF 
50 
mA 
Input 
Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
75 
mW 
Collector· emitter voltage 
VCEO 
35 
V 


Output 
Emitter-collector 
voltage 
VECO 
6 
V 
Collector current 
Ic 
20 
mA 
Collector power dissipatioo 
Pc 
75 
mW 
Total power dissipation 
Plot 
100 
mW 
Operating temperature 
Topr 
-25-+85 
'C 
Storage temperature 
Ts," 
-40-+100 
'C 
"Soldering 
temperature 
TSOI 
260 
'C 


Photointerrupte 
GPIS07 
• 
Electro-o tical Characteristics 
(Ta=2S'C) 


arameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


For 
ard 
voltage 
VF 
Ir=20mA 
- 
1.2 
1.4 
V 
Input 
Rev 
rse current 
IR 
VR=3V 
- 
- 
10 
J1A 


Output 
Coli 
ctor 
dark 
current 
IcEo 
VcE=20V 
- 
- 
10-7 
A 


Cur 
ent 
transfer 
ratio 
CTR 
IF=1.5mA, 
VcE=5V 
4.3 
7.3 
13.3 
% 
Transfer 
Colle tor·emitter saturation voltage 
V CE(.a,) 
IF=3mA, 
Ic=30J1A 
- 
0.08 
0.4 
V 
charac- 
teristics 
Res 
onse 
time 
(Rise) 
tr 
Ic-O.lmA, 
VcE-5V, 
RL- 
- 
50 
150 
J1S 


Res 
onse 
time 
(Fall) 
t, 
1kn 
- 
50 
150 
J1S 
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Collector-emitter Saturation Voltage 
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GP1S09 


• 
Features 


1. 
Snap-in 
mounting 
type 
2. 
Can be mounted 
on 2 different 
thickness 
boards 
(1.0mm, 1.6mm) 
3. 
3-pin connector 
terminal 
4. 
Wide gap between 
light emitter 
and detec- 


tor (5mm) 


• 
Applications 


1. 
Copiers 
2. 
Printers 
3. 
Facsimiles 


Inter~nalconnectiondiagra; 
~[la]] ~ ~ 


5_ 
CD 


±O.3 
+-I 
~ 
16.0 
u '" 
6 0.2 
6.5±O2 
±O150 -t c: 
. 
30 
.5±O15 
4.5' 
M 0 13 
. 
i 
IH21 
I 
~ 
5:"0 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
50 
mA 


Input 
*IPeak forward 
current 
IFM 
1 
A 
Reverse Voltage 
VR 
6 
V 
Power dissipation 
P 
75 
mW 
Collector-emitter 
voltage 
VeEo 
35 
V 


Output 
Emitter-collector 
voltage 
VEeo 
6 
V 
Collector 
current 
Ie 
20 
mA 
Collector 
power dissipation 
Pe 
75 
mW 
Operating 
temperature 
Topr 
-25-+75 
"C 
"Storage 
temperature 
Tstg 
-40-+85 
"C 


*1 
Pulse width:;;;100jis. Duty ratio=O.OI 


* 2 
The connector 
should be plugged in/out 
and the unit's hook should be 
used at normal temperature. 


CD 


2-0.9 


10.2 
* 1 
MOLEX 
JAPAN 
CO., 
LTD. made connector 
5267-03A 
Recommended 
connector 
on the inserted side 
Housing: 
5264-03 
Terminal: 
5263 


CD Anode 


~GND 


®Collector 


fJ 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
IF=20mA 
- 
1.2 
1.4 
V 


Input 
Peak 
forward 
voltage 
VFM 
IFM=0.5A 
- 
3 
4 
V 


Reverse 
current 
I. 
V.=3V 
- 
- 
10 
JiA 


Output 
Collector 
dark 
current 
ICEO 
VcE=20V 
- 
10 
9 
10 
7 
A 


Current 
transfer 
ratio 
CTR 
IF=20mA, 
VcE=5V 
2.5 
- 
75 
% 
Transfer 
Collector·emittersaturation voltage 
V CE(sat) 
IF=40mA,lc=lmA 
- 
- 
0.4 
V 
charac· 
Response 
time 
(Rise) 
3 
15 
teristics 
tr 
- 
JiS 
VcE=2V, 
Ic=2mA, 
RL=100.o. 


Response 
time 
(Fall) 
t, 
- 
4 
20 
J.lS 
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Collector Dark Curent vs. 
Ambient Temperature 
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Fig. 12 
Relative Collector Current vs. 
Shield Distance (1) 
Fig, 13 
Relative Collector Currennt vs. 
Shield Distance (2) 
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Recommended mounting 
holes 


Board thickness: 1.0mm 


1) 
In this product, the PWB is fixed with a hook, and cleaning solvent may remain 
inside the 
case; therefore, 
dip cleaning or ultrasonic 
cleaning is prohibited. 
2) 
Remove dust or stains, using an air blower or a soft cloth moistened 
in cleaning solvent. 


However, do not perform the above cleaning using a soft cloth with cleaning solvent in the 
marking 
portion. 
In this case, use only the following type of cleaning solvent used for wiping off: 
Ethyl alcohol, Methyl alcohol, Isopropyl alcohol, 
Freon TE, Freon TF, Diflon solvent 53-E 
In circuit designing, make allowance 
for the degradation 
of the light emitting diode output that 
results from long continuous 
operation. 
(MAX.: 50% degradation/5 
years) 


II 


GP1510 


• 
Features 


1. With dust cover 
2. 
High sensing accuracy (Slit width: O.5mm) 
3. 
PWB direct mounting type package 


• 
Applications 


1. Copiers, printers, facsimiles 
2. Ticket vending machines 
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6.153.0-06.45 
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1.35 
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Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
50 
mA 


Input 
"'Peak 
forward 
current 
IFM 
1 
A 
Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
75 
mW 
Collector-emitter 
voltage 
VCEO 
35 
V 


Output 
Emitter-collector 
voltage 
VECO 
6 
V 
Collector 
current 
Ic 
20 
mA 


Collector 
power dissipation 
Pc 
75 
mW 


Operating 
temperature 
Topr 
-25-+85 
'C 
Storage 
temperature 
Tstg 
-40-+100 
'C 
"Soldering 
temperature 
Tso1 
260 
'C 


*1 
Pulse width;>;100j.ls, Duty ratio=O.OI 


* 2 
For 5 seconds 


Internal connection 
diagram 
CD)l{® 
~ 


<2J 
® 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
IF=20mA 
- 
1.2 
1.4 
V 


Input 
Peak 
forward 
voltage 
VFM 
IFM=0.5A 
- 
3 
4 
V 


Reverse 
Current 
IR 
VR=3V 
- 
- 
10 
J.l.A 


Output 
Collector 
dark 
current 
ICED 
VcE=20V 
- 
10-' 
10-7 
A 


Current 
transfer 
ratio 
CTR 
Ir=20mA. 
VcE=5V 
2 
- 
75 
% 


Transfer 
Collector·emittersaturation voltage 
V CE(sat) 
IF=40mA. 
Ic=0.2mA 
- 
- 
0.4 
V 
charac· 
Response 
time 
(Rise) 
VcE=2V. 
Ic=2mA 
3 
15 
teristics 
tr 
- 
J.l.s 


Response 
time 
(Fall) 
tf 
RL = lOOn 
- 
4 
20 
J.l.s 


Fig. 1 
Forward Current ys. 
Ambient Temperature 
60 


Fig. 2 
Collector Power Dissipation ys. 
Ambient Temperature 
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Fig.3 
Peak Forward Current ys. 
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Fig. 5 
COllector Current vs. 
Forwa~d Current 
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Fig. 6 
Collector Current vs. 
Collector-emitter Voltage 
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Collector-emitter Saturation Voltage 
vs. Ambient Temperature 
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Fig. 12 
Relative Collector Current vs. 
Shield Distance (1) 
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Fig. 11 
Collector Dark Current vs. 
Ambient Temperature 
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Relative Collector Current vs. 
Shield Distance (2) 
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GP1S11 


1. 
Long linear detection distance 
2. 
High speed response (tr: TYP. 3Jls at RL = 
1000) 
3. 
PWB direct mounting type package 
~1 
<1) 
d~ 
3.0~81u!:::o 
M 


• 
Applications 


1. 
Record players 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
50 
mA 
*'Peak 
forward 
current 
IFM 
1 
A 
Input 
Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
75 
mW 
Collector-emitter 
voltage 
VCEO 
35 
V 


Output 
Emitter-collector 
voltage 
V.co 
6 
V 
Collector 
current 
Ic 
20 
mA 
Collector 
power dissipation 
Pc 
75 
mW 
Operating 
temperature 
Topr 
-25-+85 
·C 
Storage 
temperature 
Tstg 
-40- 
+ 100 
·C 


"Soldering 
temperature 
Tso' 
260 
·C 
* 1 
Pulse width;;;; 100)ls, Duty ratio=O.Ol 
* 2 
For 5 seconds 


Internal connection 
diagram 


CDrn~r?lQ) 


(Z)~@ 


6.0%0'M 


CD Anode 
(Z)Cathode 
Q)Collector 
@Emitter 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
IF=20mA 
- 
1.2 
1.4 
V 


Input 
Peak forwardvoltage 
VFM 
IFM=0.5A 
- 
3 
4 
V 


Reverse current 
IR 
VR=3V 
- 
- 
10 
JiA 
Output 
Collectordark current 
ICED 
VcE=20V 
- 
10-9 
10-7 
A 


Currenttransferratio 
CTR 
IF=20mA, 
VcE=5V 
11.5 
- 
100 
% 
Collector-emitter 
saturation 
VCE(sat) IF=40mA,Ic=O.5mA 
- 
- 
0.4 
V 
Transfer 
voltage 


charac· 
Response time (Rise) 
tr 
VcE=2V, Ic=2mA, 
- 
3 
15 
Jis 


teristics 
Response time (Fall) 
t, 
RL=100n 
- 
4 
20 
JiS 


"Linear 
distance 
IF=20mA, 
VcE=5V 
1.26 
- 
1.95 
mm 


(Note) 
The housing is made of resin that cuts off visible light and transmits 
infrared 
light. Take 
into due consideration 
the effects that external 
disturbing 
lights might have on these characteristics 
when mounting 
as the output current 
will increase 
resulting 
in liner characteristics 
errors 
if a light containing 
long wavelength 
ingredient 
(such as 


sunlight or tungsten 
lamp light) enters as an external 
disturbing 
light. 


Fig. 1 
Forward Current ys. 
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Fig, 2 
Collector Power Dissipation ys. 
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Fig. 11 
Collector Dark Current vs. 
Ambient Temperature 
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Relative Collector Current vs. 
Shield Distance (1) 
Fig. 13 
Relative Collector Current vs. 
Shield Distance (2) 
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GP1S12 
High Accuracy Mounting Type 
Photointerrupter 


1. 
High 
accuracy 
mounting 
type 
with 


positioning 
pin 


2. 
PWB direct mounting 
type package 


• 
Applications 


1. 
VCRs 
2. 
OA equipment 


Internal connection 
diagram 


CDrb~r;f1® 


CZ)~@ 


CDAnode 
CZ)Cathode 
®Collector 
@Emitter 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
50 
mA 


Input 
*tpeak 
forward 
current 
IFM 
1 
A 
Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
75 
mW 
Collector-emitter 
voltage 
VeEo 
35 
V 


Output 
Emitter-collectot 
voltage 
VEeo 
6 
V 
Collector 
current 
Ie 
20 
mA 
Collector 
power dissipation 
Pc 
75 
mW 
Operating 
temperature 
Top, 
-25-+85 
·C 


Storage 
temperature 
Ts," 
-40- 
+ 100 
"C 
"Soldering 
temperature 
Tsol 
260 
·C 


*1 
Pulse width~100ps. 
Duty ratio=O.Ol 


* 2 
For 5 seconds 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
V. 
Ir=10mA 
- 
1.2 
1.4 
V 


Input 
Peak 
forward 
voltage 
V'M 
Ir,,=0.5A 
- 
3 
4 
V 


Reverse 
current 
r. 
VR=3V 
- 
- 
10 
/lA 


Output 
Collector dark current 
lcEo 
VcE=20V 
- 
10-' 
10-7 
A 


Current transfer ratio 
CTR 
I.=10mA, 
VcE=5V 
10 
- 
150 
% 


Transfer 
Collector·emitter 
saturation 
voltage 
V CE(sat) 
I.=40mA,Ic=lmA 
- 
- 
0.4 
V 


charac· 
Response 
time 
(Rise) 
VcE=2V, 
Ic=2mA 
3 
15 
teristics 
tr 
- 
/lS 


Response 
time 
(Fall) 
tr 
RL=100n 
- 
4 
20 
/lS 


(Precautions 
for Use) 


It should 
be taken 
into 
consideration 
in your 
application 
that 
vibrations 
may 
cause 
the 
collector 
current 
to vary 


in the 
range 
of up to 20% 
due 
to its structural 
design. 
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• 
Features 


1. 
Ultra-compact 


2. 
PWB mounting 
type package 


3. 
High sensing accuracy 
(Slit width: 
O.8mm) 


• 
Outline 
Dimensions 
(Unit: 
mm) 


Internal connection 
4.8'0.2 
diagram 
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• 
Applications 


1. 
Still cameras 


2. 
~iniprinter 


3. 
~icrofloppy 
disk drivers 
4. 
Compact 
equipment 


Parameter 
Symbol 
Rating 
Unit 


Forward 
current 
IF 
50 
mA 


Input 
Reverse voltage 
VR 
6 
V 


Power dissipation 
P 
75 
mW 


Collector-emitter 
voltage 
VCEO 
35 
V 


Output 
Emitter-collector 
voltage 
VECO 
6 
V 
Collector 
current 
Ic 
20 
mA 


Collector 
power dissipation 
Pc 
75 
mW 
Total 
power dissipation 
Ptot 
100 
mW 


Operating 
temperature 
Topr 
-25-+85 
·C 
Storage 
temperature 
Tstg 
-40-+100 
·C 
"'Soldering 
temperature 
Tso1 
260 
·C 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
IF=20mA 
- 
1.2 
1.4 
V 
Input 
Reverse 
current 
IR 
VR=3V 
- 
- 
10 
pA 


Output 
Collector 
dark 
current 
ICED 
VcE=20V 
- 
- 
10-7 
A 


Current 
transfer 
ratio 
CTR 
h=6mA. 
VcE=5V 
1 
- 
10 
% 


Transfer 
Collector·emittersaturation voltage 
V CElsat) 
IF=3mA,Ic=15pA 
- 
0.08 
0.4 
V 
charac· 
Response 
time 
(Rise) 
50 
150 
teristics 
tr 
- 
ps 


Ic=O.lmA, 
VcE=5V, 
RL=lkO 
Response 
time 
(Fall) 
tr 
- 
50 
150 
ps 


Fig. 1 
Forward 
Current 
ys. 
Ambient 
Temperature 
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Fig. 2 
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GP1S18 
• 
Features 
• 
Outline 
Dimensions 
(Unit: 
mm) 


l. 
Ultra-compact 
(Capacity: 
O.06cc) 


@2-Ro.4 
Internal 
connection 


CD 
diagram 


2. 
PWB mounting 
type package 
3. 
High sensing 
accuracy 
(Slit width: O.3mm) 


@~@ 
® 
® 
• 
Applications 
2-0.3 


l. 
Still cameras 
® 
® 


2. 
Miniprinters 


4.0±nz 


3. 
Microfloppy 
disk drives 
co.5 


4. 
Compact 
equipment 


CD Anode 
® Cathode 
® Emitter 
@ Collector 


Parameter 
Symbol 
Rating 
Unit 
Forward current 
IF 
50 
mA 


Input 
Reverse voltage 
VR 
6 
V 


Power dissipation 
P 
75 
mW 
Collector-emitter 
voltage 
VCEO 
35 
V 


Output 
Emitter-collector 
voltage 
VECO 
6 
V 


Collector current 
Ic 
20 
mA 
Collector power dissipation 
Pc 
75 
mW 
Total power dissipation 
Ptot 
100 
mW 
Operating temperature 
Topr 
-25-+85 
'C 
Storage temperature 
Ts1g 
-40- 
+ 100 
'C 
"'Soldering temperature 
TSOI 
260 
"C 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
IF=20mA 
- 
1.2 
1.4 
V 
Input 
Reverse current 
IR 
VR=3V 
- 
- 
10 
pA 
Output 
Collector 
dark current 
IcEo 
VcE=20V 
- 
- 
10-7 
A 
Current 
transfer 
ratio 
CTR 
IF=1.5mA, 
VcE=5V 
1.6 
- 
16 
% 
Transfer Collector·emitter 
saturationvoltage 
V CE(sat) 
IF=3mA,Ic=15pA 
- 
0.07 
0.4 
V 
charec- 
Response time (Rise) 
teristics 
t, 
- 
50 
150 
ps 
Ic = O.lmA, V CE = 5V, RL = lkfl 
Response time (Fall) 
tr 
- 
50 
150 
ps 


Fig. 1 
Forward Current ys. 
Ambient Temperature 
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Fig. 2 
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Fig. 5 
Collector Current vs. 
Collector-emitter Voltage 
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• 
Features 


1. 
Ultra-compact 
2. 
High sensing accuracy (Slit width: 
O.3mm) 
3. 
With positioning boss 


• 
Applications 


1. 
Still cameras 


2. 
~iniprinters 
3. 
~icrofloppy 
disk drives 


Parameter 
Symbol 
Rating 
Unit 
1 
Forward 
current 
IF 
50 
mA 
Input 
I 
Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
75 
mW 
Collector-emitter 
voltage 
VCEO 
35 
V 


Output 
Emitter-collector 
voltage 
VECO 
6 
V 
Collector 
current 
Ic 
20 
mA 
Collector 
power dissipation 
Pc 
75 
mW 
Total 
power dissipation 
Plot 
100 
mW 
Operating 
temperature 
Topr 
-25-+85 
"C 
Storage 
temperature 
Tstg 
-40-+100 
·C 


"Soldering 
temperature 
Tso, 
260 
·C 


Internal connection 
diagram 


CD Anode 
@ Cathode 
® Emitter 
@ Collector 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
IF=20mA 
- 
1.2 
1.4 
V 


Input 
Reverse 
current 
IR 
VR=3V 
- 
- 
10 
J1A 


Output 
Collector 
dark 
current 
IcEo 
VcE=20V 
- 
- 
10-7 
A 


Current 
transfer 
ratio 
CTR 
IF = 1.5mA, 
V CE= 5V 
1.6 
- 
16 
% 
Transfer 
Collector-emittersaturation voltage 
V CE(sat} 
IF=3mA,Ic=15J1A 
- 
0.07 
0.4 
V 
charec· 
Response 
time 
(Rise) 
50 
150 
teristics 
te 
- 
J1S 


Response 
time 
(Fall) 
tf 


Ic = O.lmA, 
V CE= 5V, RL = lkO 
- 
50 
150 
J1S 


Fig. 1 
Forward 
Current 
ys. 
Ambient 
Temperature 


60 


Fig. 2 
Power 
Dissipation 
ys. 
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Fig. 7 
Collector-emitter Saturation Voltage 
vs. Ambient Temperature 
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Fig. 6 
Relative Collector Current vs. 
Ambient Temperature 
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Relative Collector Current vs. 
Shield Distance (1) 
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Relative Collector Current vs. 
Shield Distance (2) 
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• 
Features 


1. 
Ultra-compact 
2. 
PWB mounting 
type package 
3. 
High sensing accuracy 
(Slit width: 
O.8mm) 


• 
Applications 


1. 
Still cameras 
2. 
Miniprinters 
3. 
Microfloppy 
disk drives 
4. 
Compact 
equipment 


Parameter 
Symbol 
Rating 
Unit 


Forward current 
IF 
50 
mA 


Input 
Reverse voltage 
VR 
6 
V 


Power dissipation 
P 
75 
mW 
Collector-emitter 
voltage 
VCEO 
35 
V 


Output 
Emitter-collector 
voltage 
VECO 
6 
V 


Collector current 
Ic 
20 
mA 


Collector power dissipation 
Pc 
75 
mW 


Total power dissipation 
Ptq, 
100 
mW 
Operating temperature 
Topr 
~25-+85 
T 


Storage temperature 
Tstg 
-40-+100 
·C 
"'Soldering temperature 
Tso1 
260 
·C 


Internal 
connection 


diagram 


CD Anode 
(2) Cathode 
Ql Collector 
® Emitter 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
IF=20mA 
- 
1.2 
1.4 
V 
Input 
Reverse current 
IR 
VR=3V 
- 
- 
10 
IlA 
Output 
Collector 
dark current 
ICED 
VcE=20V 
- 
- 
10-7 
A 
Current 
transfer 
ratio 
CTR 
IF=1.5mA, 
VcE=5V 
1.8 
- 
17.3 
% 


Transfer 
Collector· emitter saturation 
voltage 
V CE(sat) 
IF=3mA,Ic=27IlA 
- 
- 
0.4 
V 
charac· 
Response time (Rise) 
50 
150 
teristics 
tr 
- 
IlS 
Ic=O.lmA, 
VcE=5V, RL=lkO 
Response time (Fall) 
t, 
- 
50 
150 
IlS 


Fig. 1 
Forward Current vs. 
Ambient Temperature 
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Fig. 2 
Power Dissipation vs. 
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Forward Current vs. 
Forward Voltage 
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Fig. 4 
Collector Current vs. 
Forward Current 


2.0 
_ 
1.8 


~E. 
_ 
1.6 


~ 
1.4 
C 
<1J 
1.2 
•..•..a 
1.0 


2; 
0.8 
] 
-0 
0.6 


U 
0.4 


0.2 
o 
o 


200 
~5 
100 
~ 


C 
50 


<1J•..•.. 
20 
::lu 
-0 
10 
•.. 
'"~ 
5 
0~ 


2 


10 
0.5 
1.0 
1.5 
2.0 
2.5 
3.0 
Forward 
voltage VF (V) 


V,,=5V 
Ta=25'C 


/ 


/ 
/ 
/' 
/ 
/ 
V 
/ 


Fig. 5 
Collector Current vs. 
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Collector-emitter Saturation Voltage 
vs. Ambient Temperature 
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Fig. 10 
Relative Collector current vs. 
Shield Distance (1) 
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Relative Collector current vs. 
Shield Distance (2) 


~ 
100 
~ 
C 
<1) 
80 
l-I-::l 
70 
u 
I- 
60 
0 
U~ so 
"0u 40 


<1) 
.~ 30 
OJ 
Qj 
20 
p,:: 


10 


0 


I,..= l.SmA 
VCE=SV 


" 


Ta=2S'C 
, 


..•...•.... 


Shield~r~~:~" 


Detector 


f 


W- 


-l 
~ 
Detector 
D--r'~'" 


1f2rr ~'" 


fI 


GP1S22 


• 
Features 


1. 
Ultra-compact 


2. 
PWB mounting type package 
3. 
High sensing accuracy 
(Slit width: O.3mm) 


• 
Applications 


1. 
Still cameras 
2. 
~iniprinters 
3. 
~icrofloppy 
disk drives 
4. 
Compact equipment 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
50 
mA 


Input 
Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
75 
mW 
Collector-emitter 
voltage 
VCEO 
35 
V 


Output 
Emitter-collector 
voltage 
VECO 
6 
V 
Collector 
current 
Ic 
20 
mA 
Collector 
power dissipation 
Pc 
75 
mW 
Total 
power dissipation 
PtOt 
100 
mW 
Operating 
temperature 
Topr 
-25-+85 
·C 


Storage 
temperature 
Tstg 
-40-+100 
·C 


"Soldering 
temperature 
TS01 
260 
·C 


Internal connection 
diagram 
rI~-::.-{®: 
, 
•..•..•• 
I 
, 
I 
, 
I 
L 
...J 
CD 
® 


CD Anode 
~ 
Cathode 
® Collector 
® Emitter 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
IF=20mA 
- 
1.2 
1.4 
V 
Input 
Reverse current 
1. 
VR=3V 
- 
- 
10 
).iA 
Output 
Collector 
dark current 
IcEo 
VcE=20V 
- 
- 
10-7 
A 
Current transfer 
ratio 
CTR 
IF=5mA, 
VcE=5V 
2.0 
- 
26 
% 


Transfer Collector-emitter 
saturationvoltage 
V CE(sat) 
IF=10mA,Ic=50).iA 
- 
- 
0.4 
V 
charac- 
Response time (Rise) 
50 
150 
teristics 
tr 
- 
).is 
Ic=O.lmA, 
VcE=5V, RL=lkO 
Response time (Fall) 
t, 
- 
50 
150 
).is 


Fig. 1 
Forward Current ys. 
Ambient Temperature 
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Fig. 2 
Power Dissipation ys. 
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GP1523 


• 
Features 


1. 
Ultra-compact 
(Capacity: 
O.06cc) and light 


2. 
PWB mounting 
type package 
3. 
High sensing accuracy 
(Slit width: 
O.3mm) 


• 
Applications 


1. 
Compact 
disk players 


Internal connection 
diagram 
® 
® 


'-i----{' 


I 
I 
I 
, 
I 
•••• 
, 


I 
•••• 
, 


t~ 
.: 


CD 
® 


(3.75)m 


CD 
® 


$ 
~ 


$ 
~ 


® 
® 


CD Anode 
® Cathode 
® Emitter 
® Collector 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
50 
mA 
Input 
Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
75 
mW 
Collector-emitter 
voltage 
VeEo 
35 
V 


Output 
Emitter-collector 
voltage 
VEeo 
6 
V 
Collector 
current 
Ie 
20 
mA 
Collector 
power dissipation 
Pc 
75 
mW 
Total 
power dissipation 
P,o' 
100 
mW 
Operating 
temperature 
Topr 
-25-+85 
'C 
Storage 
temperature 
Tstg 
-40-+100 
'C 
"Soldering 
temperature 
Tso1 
260 
'C 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
IF=20mA 
- 
1.2 
1.4 
V 
Input 
Reverse 
current 
IR 
VR=3V 
- 
- 
10 
J.lA 


Output 
Collector 
dark 
current 
IcEo 
VcE=20V 
- 
- 
10-7 
A 


Current 
transfer 
ratio 
CTR 
IF = 5mA, 
V CE= 5V 
0.8 
- 
8 
% 


Transfer 
Collector-emittersaturation voltage 
V CE(S8t} 
IF=10mA,Ic=40J.lA 
- 
- 
0.4 
V 
charac- 
Response 
time 
(Rise) 
50 
150 
teristics 
t, 
- 
J.ls 
Ic = O.ImA, 
V CE= 5V, RL = lko. 
Response 
time 
(Fall) 
t, 
- 
50 
150 
J.ls 


Fig. 1 
Forward Current ys. 
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Fig. 2 
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Fig. 5 
Collector Current YS. 
Collector-emitter Voltage 


3.0 


2.7 
~g 2.4 


...:::2.1 


~ 
1.8 
•... 
ih.5 
•...E 1.2 
u 
~ 
0.9 
o 
u 0.6 


0.3 


1,.=50mA 


dOmA 


I 
30mA 


-lOmA 


10mA 


;>mA 


Fig. 6 
Collector Current 
YS. 
Ambient Temperature 


0.25 


~ 
0.2 


g 


...::: 


C 
0.15 


'"t: 
"u 
•... 
0.1 


Eu20u 
0.05 


IF=5mA 
VcE=5V 


---- ..•..•..•.••... 


•.......... 


2345678 
Collector-emitter 
voltage 
V CE (V) 


Fig. 8 
Collector Dark Current 
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Collector-emitter Voltage YS. 
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GP1S40 
Connecter Terminal Type Photointerrupter 
with Lever Type Actuator 


• 
Features 
1. With lever type actuator 
2. Connector terminal type 


• 
Applications 
1. Copiers 
2. Facsimiles 


No. 
Lead 
Terminal 
color 


<D 
Red 
Anode 


® 
Blue 
Collector 


® 
Black 
GND 
Internal connection 
diagram 
41 


® 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
50 
mA 


Input 
"Peak 
forward 
current 
hM 
1 
A 


Reverse voltage 
VR 
6 
V 


Power dissipation 
P 
75 
mW 
Collector-emitter 
voltage 
VCEO 
35 
V 


Output 
Emitter-collector 
voltage 
VECO 
6 
V 
Collector 
current 
Ic 
20 
mA 


Collector 
power dissipation 
Pc 
75 
mW 


Operating 
temperature 
Topr 
-25-+75 
'C 
Storage 
temperature 
TSl< 
-30-+85 
'C 


Housing: 
JAPAN SOLDERLESS TERMINAL 
MSG. CO.• Lm. made 


SMP·03V-BC 
Contact: 
JAPAN SOLDERLESS TERMINAL 


MSG. CO.• LTO. made 
SHF·OOIT-08BS 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
IF=20mA 
- 
1.25 
1.4 
V 


Input 
Peak forward 
voltage 
VFM 
IFM=0.5A 
- 
3 
4 
V 


Reverse current 
IR 
VR=3V 
- 
- 
10 
JiA 
Output 
Collector dark current 
IcEO 
VcE=20V 
- 
1 
100 
nA 
Collector 
current 
Ic 
VcE=5V, 
h=20mA 
0.5 
- 
10.0 
mA 


Transfer 
1(Rise) 
tr 
VcE=2V, 
Ic=2mA 
- 
3 
15 
Jis 
chracteristics 
Response time 
I (Fall) 
tf 
RL =100.0 
- 
4 
20 
Jis 
Collector·emittersaturationvoltage 
VCElsat) 
h=40mA,Ic=0.5mA 
- 
- 
0.4 
V 


(Note) Measurement 
of transfer 
chcaracteristics 
shall be carried 
out in light transmitting 


condition. 


VCC1[ 
RL 


Test 
terminal 
== 
IndL 


--10% 
-90% 


Parameter 
Symbol 
Requirements 


Mounting 
angle 
8, 
75±3" 


Opaque angle" 
fJ, 
85"MAX,50"MIN.·' 


Actuator 
lever operating 
load 
L 


O.5g or more in the 
arrow-indicated 
direction 
as shown 
in 


fi""'-;re 
below. 


* 1 
Shielding 
light is defined as a condition 
with the actuator 
lever operating 
in the direction 
indicated 
by the 
arrow in the figure below in which the collector 
current 
(Ie) is reduced to 10% or less as compared 
to 100% 


for the condition 
in which the load on the actuator 
lever isOg with the device mounted at the angle of 75±3". 
* 2 
If fJ, comes into 48" or less, actuator 
lever causes to break 
or to transform 
due to holder touching. 


Gravity 
direction 


II 
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Fig. 7 
Collector Current ys. 
Ambient Temperature 
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Collector-emitter Saturation Voltage 
ys. Ambient Temperature 
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Fig. 11 
Collector Dark Current ys. 
Ambient Temperature 
10-6 


Vu: 
20V 
~ 
, 
- 


) 
I 
1.1' 


I 
-)I 
~ 
) 
== 
1.1' 
Y 
~ 


.I' 
. 
I 
/ 
I 
= 


.I' 
I 
I 
/ 
I 
I 
2 


L..,- 
10-10 
5 103 
2 
5 
10' 
2 
5 105 
2 
106 
-25 
0 
25 
50 
75 
Frequency 
f (Hz) 
Ambient 
temperature 
Ta ('C) 
---------------SHARP--------------- 


Fig. 12 
Relative Collector Current vs. 
Actuator Lever Angle 
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GP1S41 


Photointerrupter with Spring Lever Type 
Actuator 


• 
Applications 


1. 
Paper detection 
for copiers, facsimiles 


Internal 
connection 


dl:~ ~ 


® 


14.0 
11.0 


.8 


1. 
With spring recoil type actuator 


2. 
Connector terminal 
type 


No.Lead color 
Signal terminal 


CD Red 
Anode 


~ 
Blue 
Collector 


® Black 
GND 


Housing: 
JAPAN 
SOLDERLESS 
TERMINAL 
MSG. CO., 


LTD. 
made 
SMP·03V·BC 
CD~® 


Contact 
pin: JAPAN 
SOLDERLESS 
TERMINAL 
MSG. CO., LTD. 
made 
SHF-OOIT-08BS 


Parameter 
Symbol 
Rating 
Unit 


Forward 
current 
h 
50 
mA 


Input 
* 1 Peak forward 
current 
I'M 
1 
A 


Reverse voltage 
Va 
6 
V 


Power dissipation 
P 
75 
mW 
Collector-emitter 
voltage 
VCEO 
35 
V 


Output 
Emitter-collector 
voltage 
VECO 
6 
V 
Collector 
current 
Ic 
20 
mA 
Collector 
power dissipation 
Pc 
75 
mW 


Operating 
temperature 
Topr 
-25-+75 
"C 


Storage 
temperature 
Ts," 
-30-+85 
'C 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
IF=20mA 
- 
1.25 
1.4 
V 


Input 
Peak forward 
voltage 
VFM 
I",=0.5A 
- 
3 
4 
V 


Reverse current 
IR 
VR=3V 
- 
- 
10 
j'A 
Output 
Collector dark current 
ICED 
VcE=20V 
- 
1 
100 
nA 


*2 
Collector 
current 
Ic 
VCE=5V, 
Ir=20mA 
0.5 
- 
10 
mA 


Transfer 
Collector-emitter 
VCEO 
IF=40mA,Ic=0.05mA 
- 
- 
0.4 
V 
charac- 
saturation 
voltage 
(sat) 
teristics 
Response time (Rise) 
te 
VcE=2V, Ic=2mA 
- 
3 
15 
JiS 


Response time (Fall) 
t, 
RL =1000 
- 
4 
20 
JiS 


* 2 
Measurement 
shall be made of the angle at which the actuator 
lever transmits 
the light going through 
light 
detetor/emitter 
slit any more. 


Inp~ 


Test 
terminal 
OlltP~~~-flll()O 
-LH.L gooo 


tr 
t, 


Parameter 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Lever rotational 
torque 
\Vith 
the 
actuator 
lever 
horizontal 
(Initial 
condi- 
- 
- 
2 
gf· 
em 
tion) 
Lever life 
100,000 
- 
- 
Times 
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Fig. 9 
Response Time vs. 
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GP1 550/GP1 551 
IGP1552 


• 
Features 


1. 
Compact type 
2. 
High sensing accuracy 
(Slilt width: 
O.5mm) 
3. 
Both-sides mounting type: 
GP 1550 
Either-side 
mounting type: 
GP·1551 
PWB direct mounting type: 
GP 1552 


• 
Outline 
Dimensions 


GPlS50 
25.0±03 
12.2±0.3 


©~© 
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• 
Applications 


1. 
OA equipment, 
such 
as 
FDDs, 
printers, 


facsimiles 
2. 
VCRs 


GP lS5112.2±03 


~I 


~ 


I~ 
§ 


.•. 
- ... 
l' 
. 
0 


3.0:':81 
- ! 
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Internal connection 
diagram 


(Common 
to 3 models) 


CD Anode 


<Z>Cathode 


®Collector 


@Emitter 


Parameter 
Symbol 
Rating 
Unit 


Forward 
current 
IF 
50 
mA 


·'Peak 
forward 
current 
IFM 
1 
A 


Input 
Reverse 
voltage 
VR 
6 
V 


Power 
dissipation 
P 
75 
mW 


Collecter-emitter 
voltage 
VCEO 
35 
V 


Output 
Emitter-collector 
voltage 
VECO 
6 
V 


Collector 
current 
Ic 
20 
mA 


Collecter 
power 
dissipation 
Pc 
75 
mW 


Operating 
temperature 
TOPR 
-25-+85 
'C 


Storage 
temperature 
TSTG 
-40-+100 
'C 


·'Soldering 
temperature 
TsoL 
260 
'C 
* 1 
Pulsj 
width~ 
100j.ts, Duty 
ratio= 
0.01 
* 2 
For 
5 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
IF=20mA 
- 
1.25 
1.4 
V 


Input 
Peak 
forward 
voltage 
VFM 
IrM=0.5A 
- 
3 
4 
V 


Reverse 
current 
IR 
VR=3V 
- 
- 
10 
j.tA 


Output 
Collector 
dark 
current 
IcEo 
VcE=20V 
- 
10-' 
10-7 
A 


Current 
transfer 
ratio 
CTR 
Ir=20mA, 
VcE=5V 
2.5 
- 
25 
% 


Transfer 
Collector·emitter 
saturationvoltage 
V CE(SAT) Ir=40mA,Ic=0.5mA 
- 
- 
0.4 
V 
charac- 


Response 
time 
(Rise) 
VcE=2V.Ic=2mA 
3 
teristics 
tR 
- 
15 
j.tS 


Response 
time 
(Fall) 
tF 
RL = lOOn 
- 
4 
20 
j.tS 


Fig. 1 
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Fig. 3 
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GP1S53 


• 
Features 


1. 
Compact type 
2. 
High sensing accuracy (Slilt width: O.5mm) 
3. 
PWB mounting type 


Internal 
connetion 
diagram 


• 
Applications 


1. 
OA equipment, 
such as 
FDDs, 
printers, 
facsimiles 
2. 
VCRs 
3. 
Optoelectronic 
switches 


CD Anode 
@ Cathode 
® Collector 
@ Emitter 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
50 
mA 


Input 
., Peak forward 
current 
IFM 
1 
A 
Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
75 
mW 
Cellector-emitter 
voltage 
VCEO 
35 
V 


Output 
Emitter-collector 
voltage 
V.co 
6 
V 
Collector 
current 
Ic 
20 
mA 
Collector 
power dissipation 
Pc 
75 
mW 
Operating 
temperature 
Top, 
-25-+85 
·C 
Storage 
temperature 
Tstg 
-40-+100 
·C 


'2Soldering 
temperature 
Tso1 
260 
·C 
* 1 
Pulse width::::;;100,us,Duty ratio=O.OI 
* 2 
For 5 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
IF = 20mA 
- 
1.25 
1.4 
V 
Input 
Peak 
forward 
voltage 
VFM 
IFM=0.5A 
- 
3 
4 
V 
Reverse 
current 
IR 
VR=3V 
- 
- 
10 
uA 


Output 
Collector 
dark 
current 
IcEo 
VcE=20V 
- 
10-9 
10-7 
A 
Current 
transfer 
ratio 
CTR 
IF=20mA, 
VcE=5V 
2.5 
- 
75 
% 


Transfer Collector·emitter saturation voltage 
V CE(Satl 
IF=40mA,Ic=0.2mA 
- 
- 
0.4 
V 
charac· 
teristics 
Response 
time 
(Rise) 
tr 
VcE=2V,Ic=2mA 
- 
3 
15 
uS 


Response 
time 
(Fall) 
tr 
RL =1000 
- 
4 
20 
US 


Fig. 1 
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Fig. 5 
Collector Current vs. Forward 
Current 
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Collector Current vs. 
Ambient Temperature 
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Response Time vs. 
Load Resistance 
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Collector Current vs. 
Collector-emitter Voltage 
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Collector-emitter Saturation Voltage 
vs. Ambient Temperature 
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Relative Collector Current vs. Shield 
Distance (1) 
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Relative collector Current vs. Shield 
Distance (2) 
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GP1S54 


• 
Features 


1. 
Compact 
type (case height: 8mm) 
2. 
High sensing accuracy 
(Slilt width: O.5mm) 
3. 
PWB mounting 
type with positioning 
pin 


• 
Applications 


1. 
OA 
equipment 
such 
as 
FDDs, 
printers, 
facsimiles, 
etc. 
2. 
VCRs 


Internal 
connection 
diagram 
® 
J) 


~Jf-@ 


12.2±0.3 
~l•~ 
.. 
' 
5 ~ 
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uC 
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~ 
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OJ 
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' 


~I 


z~ ' 
I I 
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CD Anode 
® Cathode 
® Collector 
® Emitter 


II 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
h 
50 
mA 


Input 
UPeak forward current 
hM 
1 
A 
Reverse 
voltage 
VR 
6 
V 


Power dissipation 
P 
75 
mW 
Collector·emittervoltage 
VeEo 
35 
V 


Output 
Emitter-collectorvoltage 
VEeo 
6 
V 
Collector current 
Ie 
20 
mA 
Collectorpowerdissipation 
Pc 
75 
mW 
Operating temperature 
Topr 
-25-+85 
'C 
Storage temperature 
Ts•• 
-40- 
+ 100 
'C 


'2Soldering temperature 
Tso' 
260 
'C 


*1 
Pulse 
width 
~ 
100~s, Duty ratio=O.Ol 
* 2 
For 5 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
IF=20mA 
- 
1.2 
1.4 
V 


Input 
Peak forward voltage 
VF., 
IF.,=0.5A 
- 
3 
4 
V 
Reverse current 
IR 
VR=3V 
- 
- 
10 
J1A 
Output 
Collector dark current 
IcEO 
VcE=20V 
- 
10-' 
10-7 
A 
Current transfer ratio 
CTR 
IF=20mA, 
VcE=5V 
2.5 
- 
25 
% 
Transfer 
Collector·emitter saturation 
V CE(sat) 
IF=40mA,Ic=0.5mA 
- 
- 
0.4 
V 
voltaa-e 
charac- 
Response time (Rise) 
t, 
VcE=2V, 
Ic=2mA 
- 
3 
15 
teristics 
J1S 
Response time (Fall) 
t, 
RL =1000 
- 
4 
20 
J1S 


Fig. 1 
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Fig. 5 
Collector Current ys. 
Forward Current 
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Fig. 8 
Collector-emitter Saturation 
Voltage ys. Ambient Temperature 
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Relative Collector Current vs. 
Shield Distance (1) 


IF=20mA, 
VcE=5V 


Ta=25'C 
L 
, 
swdfJ 
---+ 
0 
(Detector center) 


~ 
100 


~ 
•... 
•... 
::J 
U 
•... 
E 
~ 
"0 
50 
u 


Q).~~ 
~ 


Q 1.5 -1.0-0.5 
0 
0.5 
1.0 
1.5 
2.0 
2.5 


Shield 
distance 
L (mm) 


Fig. 11 
Collector Dark Current vs. 
Ambient Temperature 
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Relative Collector Current vs. 
Shield Distance (2) 


IF=20mA, 
VcE=5V 
Ta=25'C 
Shield 
~ 
•... 


r\ 
~. 


- 
" 
\ 
-~- 
t 0 ~ 


\ 


• 
B 
,. 
+ 
al 
\ 
Detector 
~ 


\ 
\\\ 


----------------SHARP---------------- 
668 


GP1555 
Narrow Gap Type Photointerrupter 


1. 
High sensing accuracy 
(Slit width: 
0.15mm) 
2. 
Easy positioning to PWB with positioning 
pin 


3. 
Compact package 
(Case height : 8mm) 


Internal connec- 
tion diagramM 


• 
Applications 


1. 
Floppy disk drives 


2. 
VCRs, Cassette decks 
3. 
Optoelectronic 
switches, electronic 
counters, edge sensors 


(/I 
CJ_ 
-I 
"<:l 
0 
II 
•..... 
N 
(fJ 
00 


iJ 
-"" 
"0 


"" 


t- 
Z 
0 
i 
I 
0 


N 
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Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
50 
mA 


Input 
., Peak forward 
current 
IrM 
1 
A 


Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
75 
mW 
Collector-emitter 
voltage 
VeEo 
35 
V 


Output 
Emitter-collectot 
voltage 
VEeo 
6 
V 
Collector 
current 
Ie 
20 
mA 
Collector power dissipation 
Pe 
75 
mW 
Operating 
temperature 
Topr 
-25-+85 
·C 


Storage 
temperature 
TSt8 
-40- 
+ 100 
"C 
.2Soldering 
temperature 
Tso1 
260 
"C 


*1 
Pulse width;:;;100j.ls, Duty ratio=O.Ol 


*2 
For 5 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
h=20mA 
- 
1.2 
1.4 
V 


Input 
Peak forward 
voltage 
VFM 
IFM=0.5A 
- 
3 
4 
V 


Reverse current 
I. 
VR=3V 
- 
- 
10 
J.lA 


Output 
Collector 
dark current 
ICED 
VcE=20V 
- 
10-- 
10-7 
A 


Current 
transfer 
ratio 
CTR 
h=20mA, 
VcE=5V 
3 
- 
- 
% 


Transfer 
Collector·emitter 
saturation 
V CE(sat} 
IF=40mA, 
Ic=0.6mA 
- 
- 
0.4 
V 
voltaO"e 
charac· 
Response time (Rise) 
VCE=2V, Ic=2mA 
5 
25 
teristics 
tr 
- 
J.ls 


Response time (Fall) 
tr 
RL=100n 
- 
6 
30 
j.lS 


(Precautions 
for Use) 


It should be taken 
into consideration 
in your application 
that vibrations 
may cause the collector 
current 
to vary 


in the range of up to 20% due to its structural 
design. 
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Collector Current vs. 
Ambient Temperature 
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Response Time vs. Load Resistance 
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Collector Current vs. 
Collector-emitter Voltage 
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Collector-emitter Saturation Voltage 
vs. Ambient Temperature 
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Shield Distance (1) 
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Relative Collector Current vs. 
Shield Distance (2) 
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-0.4-03-0.2-0.1 
0 0.1 0.2 0.3 0.4 
Shield distance 
L (mm) 


GP1S56 
Compact. 
High Sensing 
Accuracy 
Type 
Photointerrupter with PositioningPin 


• 
Features 


1. 
High sensing accuracy (Slit width: 
0.15mm) 
2. 
Compact (Case height: 
7.5mm) 
3. 
With positioning pin 


• 
Applications 


1. 
Floppy disk drives 
2. 
VCRs, cassette 
decks 
3. 
Optoelectronic 
switches 


Internal connection 
diagram 


CD Anode 
® Cathode 
® Collector 
@ Emitter 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
Ir 
50 
mA 


Input 
UPeak forward 
current 
IFM 
1 
A 
Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
75 
mW 
Collector-emitter 
voltage 
VCEO 
35 
V 


Output 
Emitter-collector 
voltage 
VECO 
6 
V 
Collector 
current 
Ic 
20 
mA 
Collector power dissipation 
Pc 
75 
mW 
Operating 
temperature 
Topr 
-25-+85 
·C 


Storage 
temperature 
Tstg 
-40-+100 
·C 


·'Soldering 
temperature 
Tso1 
260 
·C 


*1 
Pulse width;:;;;100j./s,Duty ratio=O.OI 
* 2 
For 5 seconds 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
h=20mA 
- 
1.2 
1.4 
V 


Input 
Peak forward 
voltage 
VFM 
IFM=0.5A 
- 
3 
4 
V 


Reverse current 
r. 
VR=3V 
- 
- 
10 
JiA 


Collector dark current 
ICED 
VcE=20V 
- 
1 
100 
nA 
Output 
Collector 
current 
CTR 
VcE=5V,IF=20mA 
20 
- 
- 
% 


Collector-emitter 
VCE(sat) h=40mA, 
- 
- 
0.4 
V 
Transfer 
saturation 
voltage 
Ic=0.25mA 
charac- 
Response time (Rise) 
38 
90 
teristics 
tr 
VcE=2V,Ic=0.5mA 
- 
JiS 


Response time (Fall) 
t, 
RL=lkO 
- 
48 
110 
/.lS 


Fig. 1 
Forward Current vs. 
Ambient Temperature 
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Collector Power dissipation vs. 
Ambient Temperature 
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Fig. 4 
Forward Current vs. Forward Voltage 
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Fig. 5 
Collector Current vs. 
Forward Current 
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Collector Current vs. 
Ambient Temperature 
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Response Time vs. 
Load Resistance 
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Fig. 6 
Collector Current vs. 
Collector-emitter Voltage 
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Fig. 8 
Collecor-emitter Saturation Voltage 
vs. Ambient Temperature 


0.20 


IF=40mA 
Ic=lmA 


o 
~ 
~ 
~ 
100 
Ambient temperature 
Ta eCl 
fJ 


VCC~" r 
Inp~ 


Te~~inal 
~ 
outpYt - - - - - 
- - 10% 


- - - 
- - 90% 


tr 
tf 


0.2 
0.5 
1 
2 
5 
10 


Load resistance 
Rl 
(kO) 
---------------SHARP--------------- 


VcE=2V 
Ic=0.5mA 
Ta=25·C 


EO:s 
-5 
"." 
b/) 


<1! 
b/)n 
-10 
'0> 


-15 


-20 
10' 
10' 
10' 
10' 
10' 


Frequency 
(Hz) 


Fig. 12 
Relative collector Current vs. 
Shield Distance (1) 
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GP1S560 


Compact. High Sensing Accuracy Type 
Photolnterrupter 
with Positioning Pin 


• 
Features 


1. 
High 
sensing 
accuracy 
(Slit 
width: 


O.15mm) 
2. 
Compact (Case height: 
7. 5mm) 
3. 
With positioning pin 


• 
Applications 


1. 
Floppy disk drives 


2. 
VCRs, cassette 
decks 
3. 
Optoelectronic 
switches 


I 
~:::: 
I 
r4 
~3 


~. 


Internal 
connection 
diagram 


CDrll_~ 


@~ 


CD Anode 
@Cathode 
® Collector 
@Emitter 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
50 
mA 


Input 
"Peak 
forward 
current 
hM 
1 
A 
Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
75 
mW 
Collector-emitter 
voltage 
VCEO 
35 
V 


Output 
Emitter-collector 
voltage 
VECO 
6 
V 
Collector 
current 
Ic 
20 
mA 


Collector power dissipation 
Pc 
75 
mW 
Operating 
temperature 
Topr 
-25-+85 
·C 


Storage 
temperature 
TStE 
-40- 
+ 100 
·C 


"Soldering 
temperature 
Tso1 
260 
-C 


*1 
Pulse width;;>lOO}ls. Duty ratio=O.Ol 
* 2 
For 3 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
h=20mA 
- 
1.2 
1.4 
V 


Input 
Peak forward 
voltage 
VFM 
hM=0.5A 
- 
3 
4 
V 


Reverse current 
IR 
VR=3V 
- 
- 
10 
J.lA 


Collector dark current 
ICED 
VcE=20V 
- 
- 
100 
nA 
Output 
Collector 
current 
Ic 
VcE=5V, h=20mA 
0.2 
- 
- 
mA 


Collector-emitter 
VCE 
h=40mA, 
- 
- 
0.4 
V 
Transfer 
saturation 
voltage 
(sat) 
Ic=0.2mA 
charac- 
Response time (Rise) 
- 
38 
90 
teristics 
tr 
VcE=2V, Ic=0.5mA 
J.ls 


Response time (Fall) 
tf 
RL=lkO 
- 
48 
100 
j1S 


Fig. 2 
Collector Power dissipation ys. 
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GP1S58 


• 
Features 


1. 
Compact 
type 
2. 
High 
sensing 
accuracy 
(Slilt 
width: 
O.5mm) 
3. 
PWB mounting 
type 
4. 
With positioning 
pin 


Internal 
connetion 
diagram 


CDrn:::lr1@ 


@~ 


• 
Applications 


1. 
OA 
equipment, 
such 
as 
FDDs, 
printers, 


facsimiles 
2. 
VCRs 


Parameter 
Symbol 
Rating 
Unit 
Forward current 
IF 
50 
mA 


Input 
U Peak forward current 
hM 
1 
A 
Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
75 
mW 
Collecter-emitter 
voltage 
VCEO 
35 
V 


Output 
Emitter-collector 
voltage 
VECO 
6 
V 
Collector current 
Ic 
20 
mA 
Collecter power dissipation 
Pc 
75 
mW 
Operating temperature 
Topr 
-25-+85 
·C 
Storage temperature 
Tstg 
-40-+100 
·C 


"Soldering 
temperature 
Tso1 
260 
·C 


*1 
Pulse width;:;;;100j.ts,Duty ratio=O.OI 


* 2 
For 5 seconds 


~~65 
~ 


2.5 


® 
2 


CD Anode 
@ Cathode 
® Collector 
@ Emitter II 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
IF=20mA 
- 
1.2 
1.4 
V 


Input 
Peak forward 
voltage 
VFM 
IFM=0.5A 
- 
3 
4 
V 
Reverse current 
IR 
VR=3V 
- 
- 
10 
pA 
Output 
Collector 
dark current 
IcEo 
VcE=20V 
- 
10-' 
10-7 
A 
Current 
transfer 
ratio 
CTR 
IF=20mA, 
VcE=5V 
2.5 
- 
75 
% 


Transfer 
Collector·emitter 
saturationvoltage 
V CE(sat) 
IF=40mA,Ic=0.5mA 
- 
- 
0.4 
V 
charac- 
Response time (Rise) 
VcE=2V, Ic=2mA 
3 
15 
teristics 
tr 
- 
pS 


Response time (Fall) 
tr 
RL=100n 
- 
4 
20 
uS 


Fig. 1 
Forward Current ys. 
Ambient Temperature 
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vs. Ambient Temperature 


0.25 


'" 
""~ 
"0 
0.2 
> 
c 
.S 


"'" 
0.15 
•.. 
::l 


"'" 
<n•.. 
~ 
0.1 
'6"'~ 
.:.:> 
o~ 
0.05 
~ ~ 
= 
liS 
o 
u 
u:> 


IF=40mA 
Ic=0.5mA 


....---- 


,....... 


------ 
---- 
II 


Fig. 7 
Collector Current vs. 
Ambient Temperature 


4.0 


IF=20mA 
VCE=5V 


- 
r--- 
....•... 


o 
25 
50 
75 
100 
Ambient 
temperature 
Ta ('C) 


:<s 
3.0 


o 
~ 
~ 
~ 
100 
Ambient 
temperature 
Ta ('C) 


100 


50 


20 
<ii 
-.5 
10 


'"'E 
5 


'"<n 
C 
2 
0c. 
<n 
'"p,: 


0.5 


0.2 


VCE 
2V 
Ic 
2mA 
Ta 
25'C 


./ 


t~ ~ 
~ 


,.,. 


t, 
td 


'" 


t; 


0.1 


0.010.02 
0.050.1 
0.2 
0.5 
1 
2 


Load resistance 
RL (KO) 
---------------SHARP--------------- 


0 


i'Q 
:s>. 
~ 
-5 
c 
.;;; 


bIl 


'" 
-10 
bIl~ 
"0:> 


VcE=2V 
1c=2mA 
Ta = 25'C 


-202 
5 103 
2 
5 10' 
2 
5 105 
2 
5 106 


Frequency 
f (Hz) 


Fig. 12 
Relative Collector Current vs. Shield 
Distance (1) 
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Collector Dark Current vs. 
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Relative Collector Current vs. Shield 
Distance (2) 
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GP1 L01/GP1 L01 F 


1. 
High current transfer ratio 
GPILOI 
CTR: MIN. 300% } 


GPILOIF 
CTR: MIN. 250% 
at h=lmA 
2. 
Visible light cut-off type: GPILOIF 


• 
Applications 


1. 
Record players, cassette decks 
2. 
Copiers, printers, facsimiles 
3. 
Telephone sets 
4. 
Fan heaters, electronic sewing machines 


High Sensitivity 
Type 
Photointerrupter 


Parameter 
Symbol 
Rating 
Unit 
Forward current 
IF 
50 
mA 


Input 
*' Peak forward current 
IrM 
1 
A 
Reverse voltage 
VR 
6 
V 


Power dissipation 
P 
75 
mW 
Collector-emitter 
voltage 
VCEO 
35 
V 


Output 
Emitter-collector 
voltage 
VECO 
6 
V 
Collector current 
Ic 
40 
mA 
Collector power dissipation 
Pc 
75 
mW 
Operating temperature 
Topr 
-25-+85 
·C 
Storage temperature 
Ts" 
-40-+100 
·C 
"Soldering 
temperature 
Tsol 
260 
·C 


*1 
Pulse width~100J.ls, Duty ratio=O.OI 
* 2 
For 5 seconds 


Internal 
connection 
diagram 


' 


6::" 


o 
0 
o 
0 


•• 
0 


CD Anode 
® Collector 


(2) Cathode 
® Emitter 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
IF=20mA 
- 
1.2 
1.4 
V 


Input 
Peak 
forward 
voltage 
VFM 
IFM=0.5A 
- 
3.0 
4.0 
V 


Reverse 
current 
IR 
VR=3V 
- 
- 
10 
JiA 


Output 
Collector 
dark 
current 
IcEo 
VcE=10V 
- 
- 
10-· 
A 


I GPILOI 
300 
1,000 
- 
% 


Current transfer ratio I GPILOIF 
CTR 
IF=lmA, 
VcE=2V 


250 
1,000 
% 
Transfer 
- 


charac· 
Collector·emittersaturation voltage 
V CE(S8l) 
IF=2mA,Ic=1.5mA 
- 
- 
1.0 
V 
teristics 
Response 
time 
(Rise) 
tr 
- 
80 
400 
JiS 


Response 
time 
(Fall) 
tr 


Ic=lOmA, 
VcE=2V, 
RL=lOOn 
- 
70 
350 
JiS 


Forward Current ys. Ambient 
Temperature 
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Relative Collector Current vs. 
Shield Distance (2) 
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GP1L02 


1. High current transfer ratio 
(CTR: MIN. 20% at IF=10mA) 
2. Either side installation type package 


• 
Applications 


1. VCRs, record players, cassette decks 
2. 
Fan heaters, electronic sewing machines, 
knitting machines 
3. Optoelectronic 
switches, 
optoelectronic 
counters 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
65 
mA 


Input 
*1Peak forward 
current 
hM 
1 
A 
Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
100 
mW 
Collector· emitter 
voltage 
VeEo 
35 
V 


Output 
Emitter-collector 
voltage 
VEeo 
6 
V 
Collector 
current 
Ie 
50 
mA 
Collector 
power dissipation 
Pe 
100 
mW 
Operating 
temperature 
Topr 
-25-+85 
'C 
Storage 
temperature 
Ts,g 
-40-+100 
'C 
"Soldering 
temperature 
Tso1 
260 
'C 
* 1 
Pulse width;;i100Jls, 
Duty ratio=O.Ol 
* 2 
For 5 seconds 


Internal connection 
diagram 
<Dm~Rf® 


®~@ 


(2.54) 


4-°0.45 


CD Anode 
® Cathode 
® Collector 
@ Emitter 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
IF=20mA 
- 
1.2 
1.4 
V 


Input 
Peak forward 
voltage 
VFM 
IFM=0.5A 
- 
- 
4.0 
V 


Reverse current 
IR 
VR=4V 
- 
- 
20 
JiA 


Output 
Collector 
dark current 
IcEO 
VcE=10V,IF=0 
- 
- 
4 X 10-7 
A 
Current 
transfer 
ratio 
CTR 
IF=lOmA, 
VcE=2V 
20 
- 
150 
% 


Transfer Collector·emitter 
saturationvoltage 
V CElsat) 
IF=10mA,Ic=0.5mA 
- 
- 
1.2 
V 
charac· 
Response time (Rise) 
130 
520 
teristics 
tr 
- 
Jis 
Ic=10mA, 
VcE=2V, 
RL=100n 
Response time (Fall) 
tf 
- 
100 
400 
JiS 


Fig. 1 
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Fig. 2 
Collector Power Dissipation ys. 
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Fig. 4 
Forward Current ys. Forward Voltage 
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Fig. 12 
Relative Collector Current vs. 
Shield Distance (1) 
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Collector Dark Current vs. 
Ambient Temperature 
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Fig. 13 
Relative Collector Current vs. 
Shield Distance (2) 
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Internal connection 
diagram 
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GP1L03 


• 
Features 


1. 
Wide 
gap 
between 
LED 
and 
detector 
(10mm) 
2. 
Deep gap (12.2mm) 
3. 
High current 
transfer 
ratio 
(CTR: MIN. 
100% at IF= 1mA) 


• 
Applications 


1. 
Analyzers, 
measuring 
instruments 
2. 
Automatic 
vending 
machines, 
amusement 
equipment 
3. 
Optoelectronic 
switches, 
optoelectronic 
counters 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
50 
mA 


Input 
·'Peak 
forward 
current 
IFM 
1 
A 
Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
75 
mW 
Collector-emitter 
voltage 
VCEO 
35 
V 


Output 
Emitter-collector 
voltage 
VECO 
6 
V 
Collector 
current 
Ic 
40 
mA 
Collector 
power dissipation 
Pc 
75 
mW 
Operating 
temperature 
Topr 
-25-+85 
·C 
Storage 
temperature 
Tstg 
-40-+100 
·C 


"Soldering 
temperature 
Tso1 
260 
·C 
* 1 
Pulse width~ 
100jls, Duty ratio=O.Ol 
* 2 
For 5 seconds 


6.0±O.2j[ 


~ 


4-°0.45 
(2.54) 


CD Anode 
® Cathode 
® Collector 
® Emitter 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
IF=20mA 
- 
1.2 
1.4 
V 


Input 
Peak 
forward 
voltage 
VFM 
IeM=0.5A 
- 
3.0 
4.0 
V 


Reverse 
current 
IR 
VR=3V 
- 
- 
10 
JiA 


Output 
Collector 
dark 
current 
ICED 
VeE=10V 
- 
- 
10 
6 
A 


Current 
transfer 
ratio 
CTR 
IF=lmA, 
VeE=2V 
100 
- 
2,000 
% 


Transfer 
Collector·emittersaturation voltage 
VeE(sat) 
Ie = 2mA, 
Ie = 0.5mA 
- 
- 
1.0 
V 


charac· 
Response 
time 
(Rise) 
- 
80 
400 
teristics 
tr 
Ie=10mA, 
VeE=2V, 
RL=100n 
JiS 


Response 
time 
(Fall) 
t, 
- 
70 
350 
JiS 


Forward Current ys. Ambient 
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Fig. 12 
Relative Collector Current vs. 
Shield Distance (1) 
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Relative Collector Current vs. 
Shield Distance (2) 
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GP1L06 
Wide Gap Type. High Sensitivity Photointer- 
rupter 


• 
Features 


1. 
Wide gap between light emitter and detec- 
tor: 
5mm 
2. 
High sensing accuracy (slit width: 
0.5mm) 
3. 
High current transfer 
ratio 
(CTR : MIN. 30% at h = lmA) 
4. 
PWB direct mounting type package 


137±0.3 
I 
. 
I 


~ 


1. 
Copiers, printers, facsimiles 
2. 
Automatic 
vending machines 


o 
I 
4- 
0.45 


(2.54) 


<DAnode 


®Cathode 


®Collector 


@Emitter 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
50 
mA 


Input 
*'Peak forward 
current 
IFM 
1 
A 
Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
75 
mW 
Collector·emitter 
voltage 
VCEO 
35 
V 


Output 
Emitter·collector 
voltage 
VECO 
6 
V 
Collector 
current 
Ic 
40 
mA 
Collector 
power dissipation 
Pc 
75 
mW 
Operating 
temperature 
Topr 
-25-+85 
'C 
Storage 
temperature 
Tstg 
-40-+100 
'C 
"Soldering 
temperature 
Tso1 
260 
'C 
* 1 
Pulse width;;>100jis, Duty ratio=O.Ol 
* 2 
For 5 seconds 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
Vf 
If=20mA 
- 
1.2 
1.4 
V 


Input 
Peak 
forward 
voltage 
VfM 
IfM=0.5A 
- 
3 
4 
V 


Reverse 
current 
IR 
VR=3V 
- 
- 
10 
JiA 


Output 
Collector 
dark 
current 
ICED 
VcE=10V 
- 
- 
10-" 
A 


Current 
transfer 
ratio 
CTR 
If=lmA, 
VcE=2V 
30 
- 
2,000 
% 


Transfer 
Collector·emitter saturation voltage 
V CE(sat) 
If=2mA,Ic=0.3mA 
- 
- 
1.0 
V 
charac· 
Response 
time 
(Rise) 
VcE=2V, 
Ic=2mA 
130 
400 
teristics 
tr 
- 
JiS 


Response 
time 
(Fall) 
tf 
RL =1000 
- 
100 
350 
Jis 


Fig. 1 
Forward Current ys. 
Ambient Temperature 


60 


so 
1 
40 
....:;- 


1:: 
<l) 


30 
•..•.. 


'"u 
"E 
20 
'"" 
•.. 
0 
"'" 
10 


il2S 
100 


Ambient 
temperature 
T. eCl 


Fig. 3 
Peak Forward Current ys. 
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Fig. 2 
Collector Power Dissipation ys. 
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Fig. 5 
Collector Current vs. 
Forward Current 
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Fig. 7 
Collector Current vs. 
Ambient Temperature 
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Collector-emitter Satu ration Voltage 
vs. Ambient Temperature 


1.2 


IF=2mA 
Ic=0.3mA 


- 
-- - 


<11 
bO 
fl 
1.0 
"0 
> 


'".~ 
0.8 


'"' 
•....z 


'" 
<JJ 
0.6 
•... 
~·8 
0.4 


<11- 
.:.:> 
o~ 
~ -: 
0.2 
~ 5 
u:> 


Vcc 


Inp~ 
~L 


~~'~' 


Fig. 11 
Collector Dark Current vs. 
Ambient Temperature 
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Fig. 12 
Relative Collector Current vs. 
Shield Distance (1) 
Fig. 13 
Relative Collector Current vs. 
Shield Distance (2) 
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GP1L07 
Subminiature. High Sensitivity Photointer- 
ruoter 


• 
Features 


1. 
Ultra-compact 
(Capacity: 
0.06cc) 
2. 
High current 
transfer 
ratio 
(CTR : MIN. 50% at h = lmA) 
3. 
PWB mounting type pakpage 


• 
Applications 


1. 
Still camera 


2. 
Miniprinters 


3. 
Microfloppy 
disk drives 
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Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
h 
50 
mA 


Input 
Reverse voltage 
VR 
6 
V 


Power dissipation 
P 
75 
mW 
Collector-emiter 
voltage 
VeEo 
35 
V 


Output 
Emitter-collector 
voltage 
VEeo 
6 
V 
Collector 
current 
Ie 
40 
mA 


Collector 
power dissipation 
Pc 
75 
mW 
Total 
power dissipation 
Ptot 
100 
mW 
Operating 
temperature 
Topr 
-25-+85 
"C 
Storage 
temperature 
Tst• 
-40-+100 
'C 


·'Soldering 
temperature 
Tso1 
260 
'C 


* 1 
For 5 seconds 


~::~::: 


Internal connection 
diagram 
CDm~~@ 


<2>~® 


CD Anode 
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®Emitter 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
V. 
I.=20mA 
- 
1.2 
1.4 
V 
Input 
Reverse current 
IR 
VR=3V 
- 
- 
10 
JiA 
Output 
Collector 
dark current 
IcEo 
VcE=10V 
- 
- 
10-- 
A 
Current 
transfer 
ratio 
CTR 
I.=lmA, 
VcE=2V 
50 
- 
2,000 
% 


Transfer Collector-emitter 
saturationvoltage 
V CE(S8t) 
Ir = 2mA, Ie = 0.5mA 
- 
- 
1.0 
V 
charac· 
Response time (Rise) 
VcE=2V, Ic=10mA 
80 
400 
teristics 
tr 
- 
JiS 


Response time (Fall) 
t, 
RL=100n 
- 
70 
350 
JiS 


Fig, 1 
Forward Current 
YS, 
Ambient Temperature 
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Fig, 2 
Power Dissipation YS. 
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Fig. 3 
Peak Forward Current 
YS. 
Duty Ratio 
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Fig. 5 
Collector Current 
YS. 
Forward Current 
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Collector-emitter Saturation Voltage 
YS. Ambient Temperature 
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Relative Collector Current vs. 
Shield Distance (1) 
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Collector Dark Current vs. 
Ambient Temperature 
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Relative Collector Current vs. 
Shield Distance (2) 
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GP1L12 
High Accuracy Mounting Type, High Sensi- 
tivity Photolnterrupter 


1. 
High accuracy mounting type with position- 
ing pin 
2. 
High current 
transfer 
ratio 
(CTR: MIN. 300% at h=lmA) 
3. 
PWB direct mounting 
type package 


• 
Applications 


1. 
VCRs 
2. 
OA equipment 


Internal connection 
diagram 


CD~~® 


<2>~@ 


CD Anode 
<2>Cathode 


®Collector 
@Emitter 


Parameter 
Symbol 
Rating 
Unit 
Forward current 
IF 
50 
mA 


Input 
"Peak 
forward current 
IFM 
1 
A 
Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
75 
mW 
Collector-emitter 
voltage 
VCEO 
35 
V 


Output 
Emitter-collector 
voltage 
VECO 
6 
V 
Collector current 
lc 
40 
mA 
Collector power dissipation 
Pc 
75 
mW 
Operating temperature 
Topr 
-25-+85 
'C 
Storage temperature 
Tstg 
-40-+100 
'C 
"Soldering 
temperature 
Tso' 
260 
'C 
* 1 
Pulse width~ 100jls, Duty ratio=O.OI 
* 2 
For 5 seconds 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
IF=20mA 
- 
1.2 
1.4 
V 
Input 
Peak forward 
voltage 
VFM 
IFM=0.5A 
- 
3 
4 
V 
Reverse current 
I. 
VR=3V 
- 
- 
10 
J.lA 
Output 
Collector 
dark current 
IcEo 
VcE=10V 
- 
- 
10-- 
A 
Current 
transfer 
ratio 
CTR 
IF=lmA, 
VcE=2V 
300 
- 
3,700 
% 


Transfer Collector-emitter 
saturationvoltage 
V CE(S8t) 
IF=2mA,Ic=1.5mA 
- 
- 
1.0 
V 
charac· 
Response time (Rise) 
VcE=2V, 
Ic=10mA 
80 
400 
teristics 
tr 
- 
J.ls 
Response time (Fall) 
tf 
RL =1000 
- 
70 
350 
jJ.s 


(Note) 
It should be taken 
into consideration 
in your application 
that vibrations 
may cause the collector 
current 
to vary 


in the range of up to 20% due to its structural 
design. 
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Collector-emitter Saturation Voltage 
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Relative Collector Current vs, 
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GP1L21 
Subminiature. High Sensitivity Photointer- 
ruoter 


• 
Features 


1. Ultra-compact (Capacity: 0.06cc) 
2. 
High current transfer ratio 
(CTR : MIN. 40% at h=lmA) 
3. 
PWB mounting type package 


• 
Applications 


1. Still cameras 
2. Miniprinters 
3. Microfloppy disk drives 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
50 
mA 
Input 
Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
75 
mW 
Collector-emitter 
voltage 
VCEO 
35 
V 


Output 
Emitter-collector 
voltage 
VECO 
6 
V 
Collector 
current 
Ic 
40 
mA 
Collector 
power dissipation 
Pc 
75 
mW 
Total 
power dissipation 
Ptot 
100 
mW 
Operating 
temperature 
Topr 
-25-+85 
T 
Storage 
temperature 
Tstg 
-40-+100 
'C 
"Soldering 
temperature 
Tso1 
260 
T 
* 1 
For 5 seconds 
~:::::& 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
IF=20mA 
- 
1.2 
1.4 
V 
Input 
Reverse current 
IR 
VR=3V 
- 
- 
10 
JiA 
Output 
Collector 
dark current 
IcEo 
VcE=10V 
- 
- 
10-5 
A 


Current transfer 
ratio 
CTR 
IF=lmA, 
VcE=2V 
40 
- 
1,400 
% 


Transfer Collector·emitter 
saturationvoltage 
V CE(S8t) 
h=2mA, 
Ic=O.4mA 
- 
- 
1.0 
V 
charac· 
Response time (Rise) 
VcE=2V,Ic=10mA 
80 
400 
teristics 
tr 
- 
Jis 


Response time (FaIl) 
tr 
RL = 1000 
- 
70 
350 
JiS 


Fig. 1 
Forward Current vs. 
Ambient Temperature 
60 


Fig. 2 
Power Dissipation vs. 
Ambient Temperature 
120 
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Fig.5 
Collector Current vs. 
Collector-emitter Voltage 
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Collector Dark Current vs. 
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Relative Collector Current vs. 
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Features 
Ultra-compact 
(Capacity: 
O.06cc) 
PWB mounting 
type package 
High sensing accuracy 
(Slit width: 
O.3mm) 


Applications 
Still carera 
Miniprinter 
Microfloppy 
disk drives 
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Parameter 
Symbol 
Rating 
Unit 
Forward current 
IF 
50 
mA 
Input 
Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
75 
mW 
Collector-emitter 
voltage 
VCEO 
35 
V 


Output 
Emitter-collector 
voltage 
VECO 
6 
V 
Collector current 
Ic 
40 
mA 
Collector power dissipation 
Pc 
75 
mW 
Total power dissipation 
Ptot 
100 
mW 
Operating temperature 
Topr 
-25-+85 
·C 
Storage temperature 
Ts," 
-40- 
+ 100 
·C 
*'Soldering temperature 
Tso1 
260 
·C 


~mmormore 


~~~ 
Soldering 
area 


Internal 
connection 
diagram 
~ 
® 
[SJJ 


CD 
@ 
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~ 
Anode 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
IF=20mA 
- 
1.2 
1.4 
V 
Input 


Reverse 
current 
IR 
VR=3V 
0 
- 
10 
J1A 


Output 
Collector 
dark 
current 
IeEO 
VeE=10V 
- 
- 
10-7 
A 


Current 
transfer 
ratio 
CTR 
IF=lmA, 
VeE=2V 
20 
- 
700 
% 


Transfer 
Collector·emitter saturation voltage 
V CE(sat) 
IF=2mA,Ie=0.2mA 
- 
- 
1.0 
V 
charac· 


Response 
time 
(Rise) 
teristics 
tr 
- 
80 
400 
J1S 
Ie=10mA, 
VCE=2V, 
RL=100n 
Response 
time 
(Fall) 
t, 
- 
70 
350 
J1S 


Fig. 1 
Forward Current vs. 
Ambient Temperature 
60 


Fig, 2 
Power Dissipation vs. 
Ambient Temperature 
120 
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Forward Current vs. 
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Collector Current vs. 
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Collector Current vs. 
Ambient Temperature 
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Collector Dark Current vs. 
Ambient Temperature 
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• 
Features 


1. 
Compact type 
2. 
High sensing accuracy (Slit width: 0.5mm) 
3. 
High current transfer ratio 
(CTR: MIN. 50% at h= ImA) 
4. 
Both-sides mounting type: GP1L50 
Either-side mounting type: GPIL51 
PWB direct mounting type: GP1L52 


• 
Outline 
Dimensions 


• 
Applications 


1. 
OA equipment, such as floppy disk drives. 
printers, facsimiles, etc. 


2. 
VCRs 


GP1L51, 
12.2±O3 


~ 


~ 


-§. 
B 


. 
E 


3.0:':81 
e 
Tt- ~ 


Internal connection 
diagram 


(Common 
to 3 models) 


CD Anode 


®Cathode 


®Collector 


®Emitter 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
50 
mA 


Input 
'IPeak 
forward 
current 
IFM 
1 
A 
Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
75 
mW 
Collector-emitter 
voltage 
VeEo 
35 
V 


Output 
Emitter-collector 
voltage 
VEeo 
6 
V 
Collector 
current 
Ie 
40 
mA 
Collector 
power dissipation 
Pc 
75 
mW 
Operating 
temperature 
Topr 
-25-+85 
·C 
Storage 
temperature 
T". 
-40- 
+ 100 
·C 
"Soldering 
temperature 
Tsol 
260 
·C 
* 1 
Pulse width~ 
100jls, Duty ratio=O.Ol 
* 2 
For 5 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
IF=20mA 
- 
1.25 
1.4 
V 
Input 
Peak forward 
voltage 
FFM 
IFM=0.5A 
- 
3 
4 
V 
Reverse current 
IR 
VR=3V 
- 
- 
10 
jlA 
Output 
Collector 
dark current 
IeEO 
VeE=10V 
- 
- 
10-· 
A 
Current 
transfer 
ratio 
CTR 
IF= 1mA, VeE=2V 
50 
- 
2,000 
% 
Transfer 
Collector· emitter saturation 
voltage 
V CE(sat) 
h=2mA, 
Ie=0.5mA 
- 
- 
1.0 
V 
charac- 
Response time (Rise) 
VeE=2V, Ie=2mA 
teristics 
tr 
- 
80 
400 
jlS 
Response time (Fall) 
tr 
RL = lOOn 
- 
70 
350 
jlS 
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Fig. 2 
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Ambient Temperature 
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Relative Collector Current vs. 
Shield Distance (1) 
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• 
Features 


1. 
Compact type 


2. 
High sensing accuracy (Slit width: 0.5mm) 
3. 
High current transfer 
ratio 
(CTR: MIN. 30% at h= ImA) 
4. 
PWB direct mounting type 


Internal 
connection 
diagram 


@~CD 


Q)~@ 


• 
Applications 


1. 
OA equipment 
such 
as 
FDDs, printers, 
facsimiles, etc. 


2. 
VCRs 
3. 
Optoelectronic 
switches 


CD Anode 
@Cathode 
Q) Collector 
@Emitter 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
h 
50 
mA 


Input 


01Peak forward 
current 
IFM 
1 
A 
Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
75 
mW 
Collector-emitter 
voltage 
VCEO 
35 
V 


Output 
Emitter·collector 
voltage 
VECO 
6 
V 
Collector 
current 
Ic 
40 
mA 
Collector 
power dissipation 
Pc 
75 
mW 
Operating 
temperature 
Topr 
-25-+85 
·C 


Storage 
temperature 
Tstg 
-40-+100 
·C 


·'Soldering 
temnerature 
Tsol 
260 
·C 


* 1 
Pulse width;:;; lOOps, Duty ratio=O.Ol 
* 2 
For 5 seconds 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
'iF 
h=20mA 
- 
1.25 
1.4 
V 
Input 
Peak forward 
voltage 
VFM 
IFM=0.5A 
- 
3 
4 
V 
Reverse Current 
IR 
VR=3V 
- 
- 
10 
p.A 


Output 
Collector 
dark current 
IcEo 
VcE=10V 
- 
- 
10-· 
A 
Current 
transfer 
ratio 
CTR 
h=lmA, 
VcE=2V 
30 
- 
2,000 
% 
Transfer Collector·emitter saturation voltage 
V CE(sat) 
h=2mA,Ic=0.3mA 
- 
- 
1.0 
V 
charac· 
Response time (Rise) 
VcE=2V, 
Ic=2mA 
130 
400 
teristics 
tr 
- 
p's 
Response time (Fall) 
t, 
RL=100n 
- 
100 
350 
/./s 
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Relative Collector Current vs, Shield 
Distance (1) 
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• 
Features 


1. Compact type (case height: 8mm) 
2. 
High sensing accuracy (Slit width: 0.5mm) 
3. 
High current transfer ratio 
(CTR: MIN. 50% at h= ImA) 
4. 
PWB mounting type with positioning pin 


• 
Applications 


1. OA equipment such as FDDs, printers, 
facsimiles, etc 
2. 
VCRs 


Internal connection 
diagram 


CD Anode 
~ Cathode 
® Collector 
® Emitter 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
Ir 
50 
mA 


Input 
UPeak forward 
current 
IrM 
1 
A 
Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
75 
mW 
Collector-emitter 
voltage 
VCEO 
35 
V 


Output 
Emitter-collector 
voltage 
VECO 
6 
V 
Collector 
current 
Ic 
40 
mA 
Collector 
power dissipation 
Pc 
75 
mW 
Operating 
temperature 
Topr 
-25-+85 
·C 


Storage 
temperature 
Tstg 
-40-+100 
·C 


"Soldering 
temperature 
Tso1 
260 
·C 
* 1 
Pulse width~lOO.us. 
Duty ratio=O.Ol 
* 2 
For 5 seconds 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
IF=20mA 
- 
1.25 
1.4 
V 


Input 
Peak forward 
voltage 
VFM 
IFM=0.5A 
- 
3 
4 
V 
Reverse Current 
I. 
VR=3V 
- 
- 
10 
JiA 
Output 
Collector 
dark current 
IcEo 
VcE=10V 
- 
- 
10-- 
A 
Current tranfer 
ratio 
CTR 
h=lmA, 
VcE=2V 
50 
- 
2,000 
% 


Transfer Collector·emittersaturationvoltage 
V CE(sat) 
IF= 2mA, Ic = O.5mA 
- 
- 
1.0 
V 
charac· 
Response time (Rise) 
VcE=2V, 
Ic=2mA 
80 
400 
teristics 
tr 
- 
JiS 


Response time (Fall) 
t, 
RL =1000 
- 
70 
350 
uS 


Fig. 1 
Forward Current ys. 
Ambient Temperature 
60 


~25 
0 


Ambient temperature 
Ta eCl 


Peak Forward Current ys. 
Duty Ratio 


2000 
~E- 
1000 
J 
" 


500 


(l)•... 
•... 
::l 
U 
"8 
200 


'"~ 
•... 
100 
.2 


..>: 
'" 
50 
(l) 
p.. 


Pulse width ;;;;100/J.S 
Ta=25'C 


.....••.• 
" 


Fig. 2 
Collector Power Dissipation ys. 
Ambient Temperature 


120 


~ 
100 
E- 
o:: 
<: 
80 
.~~ 
0- 
'en 
60 
U);a 
•... 
(l)~ 
40 
00- 
•... 
Bu 
20 
~ 
"0u 


I'" 
"\ 
'\. 
'" 
1 
fJ 


o 
25 
50 
75 


Ambient temperature 
Ta eCl 


Forward Current ys. Forward Voltage 


I 
I 


Ta 
75'C 
25'C 


50'C 
{v', .';" - 
o'~ 


'to j ..... 
_. 
25'C 


,, 


I 


1 


100 


~ 
50 
" 


(l)•... 
•... 
20 
::l 
U 
"0 
10 
•... 
'"~ 
•... 
5 
0~ 


2 


510-1 
10· 
10 
0.5 
1 
1.5 
2 
2.5 
3 


Duty ratio 
Forward 
voltage 
V F (Vl 
---------------SHARP--------------- 


Collector Current 
YS, 
Collector-emitter Voltage 
30 
28 
26 
24 
22 
20 
18 
16 


14 
12 
10 
8 
6 
4 


2 


00 
2 
3 
4 
5 
6 
7 
8 
9 
10 


Collector-emitter 
voltage 
V CE (V) 


VcE=2V 
Ta = 25'C 


// 
/ 
/ 
/ 
./ 


./ 


45 


~ 
40 
E 
35 


..-'i 
1: 
30 


<l!•... 
25 
•... 
::lu 
•... 
20 
0 
U2 
15 
0u 
10 


5 


00 
2 
3 
4 


Forward 
current 
h· (mA) 


Collectmr Current 
YS. 
Ambient Temperature 


8 


IF=lmA 
VcE=2V 


..--- 
-- 
............... 


'- 


o 
25 
50 
75 


Ambient 
temperature 
Ta eC) 


Response Time YS, Load Resistance 


1000 


500 
VCE 2V 
Ic 
10mA 
Ta 
25'C 


t, ~ 


tr= 
-" 
v 
~ l- 


t, 


II 
II 


Ul 
..=, 
100 


<l! 
.§ 
50 


~§ 
20 


0. 


~ 
10 


5 


, 


Ta = 25'C 


\ 


I''. 


IF=2.5mA 
-.:J 


/ 
, PC<MAX.) 


f7 
2.0mA 


-- 
" 


I 
1.5mA 
...... 
I 
.. 
LOrnA 


0.5mA 


Collector-emitter Saturation Voltage 


YS. Ambient Temperature 


1.0 


~~o> 
<: 
.S~ 
•... 
::l~ 
Vl 
•... 
~'s~> 
0.3 
E~ 
:rl 
~ 
0.2 
= 
;:;:r 
o 
u 
u>- 
0.1 


IF=2mA 
Ic=0.5mA 
--- - 
--- 


RL 


Output 
- 
-10% 


- 
-90% 


5 
10 
20 
50 100 200 
500 1000 


Load resistance 
RL (0) 
----------------SHARP---------------- 
726 


Collector Dark Current vs, 
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0 


iO:s 
<E 
-s 


'" 
'OJ 
bO 


<1J 
-10 
bO~ 
(3> 


-IS 


- 
VCE=2V 
Ic=10mA 
Ta=2S'C 
- 
--. 
r- 


\ 


1\ 
\ 
f-- 


1\ Rio = IkQ\IOOQ 
10Q 
'\ 


'\ 
\ 


-202 
5 
1032 
5 
10' 
2 
5 
105 2 
5 10· 


Frequency 
f (Hz) 


Fig. 12 
Relative Collector Current vs. 
Shield Distance (1) 
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Relative Collector Current vs. 
Shield Distance (2) 
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GP1L55 
Narrow Gap Type HighSensitivity 
Photointerrupter 


1. 
High sensing accuracy 
(Slit width: O.l5mm) 
2. 
Easy positioning to PWB with positioning 
pin 
3. 
Compact package 
(Case height: 8mm) 


11 
I 
I 


~3 


• 
Applications 


1. 
Floppy disk drives 
2. 
VCRs Cassette 
decks 
3. 
Optoelectronic 
switches, electronic 
counters, edge sensors. 


Internal connection 
diagramm~~r 


(2) 
® 


0.15 
T 
C1 


10.2'0.15 
®~ 
2-</>0.7>005 


® 
(2) 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
50 
mA 


Input 
01Peak forward 
current 
IFM 
1 
A 
Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
75 
mW 
Collector-emitter 
voltage 
VCEO 
35 
V 


Output 
Emitter-collector 
voltage 
VECO 
6 
V 
Collector 
current 
Ic 
20 
mA 
Collector 
power dissipation 
Pc 
75 
mW 
Operating 
temperature 
Topr 
-25-+85 
'C 
Storage 
temperature 
Tstg 
-40-+100 
'C 
02Soidering temperature 
Tso1 
260 
'C 


*1 
Pulse width~100,us, 
Duty ratio=O.OI 
* 2 
For 5 seconds 


CD Anode 
(2) Cathode 
® Collector 
® Emitter 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward voltage 
VF 
IF=20mA 
- 
1.2 
1.4 
V 


Input 
Peak forward voltage 
VFM 
h,,=0.5A 
- 
3 
4 
V 


Reverse current 
IR 
VR=3V 
- 
- 
10 
JlA 
Output 
Collector dark current 
IeEo 
VeE=10V 
- 
10-' 
10-7 
A 
Current transfer ratio 
CTR 
IF=2mA, 
VeE=2V 
30 
- 
- 
% 


Transfer 
Collector-emitter 
saturation 
VeE(sat) 
IF=4mA, 
Ie=0.6mA 
- 
- 
1 
V 
voltage 
charac- 
Response time (Rise) 
VeE=2V, Ie= 10mA 
80 
400 
teristics 
tr 
- 
JlS 


Response time (Fall) 
t, 
RL =1000 
- 
70 
350 
JlS 


(Precautions 
for Use) 
It should 
be taken 
into consideration 
in your 
application 
that 
vibrations 
may cause 
the collector 
current 
to vary 


in the range 
of up to 20% due to its structural 
design. 


Fig.l 
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Fig.2 
Collector Power Dissipation ys. 
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Fig.4 
Forward Current ys. Forward Voltage 
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Collector 
Current 
YS. 
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Relative Collector Current vs. 
Shield Distance (I) 
Fig.ll 
Relative Collector Current vs. 
Shield Distance (2) 
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GP2A10 
Long Focal Distance. Open Collector Output. 
Reflective Type OPIC Photointerrupter 


1. 
Long focal distance 
(Detecting range: 2-7mm) 
2. 
Capable of detecting many kinds of paper 
(Normal 
paper 
for 
copiers, 
secondary 


paper, overhead projector 
paper) 
3. 
Provided with a 3-pin connector for easier 
interface 
with control circuit 


• 
Applications 


1. 
Copiers 
2. 
Printers 
3. 
Facsimiles 


Internal 
connection 
diagram 


Reflective 
object 
.L.L.L.LL.L 


CD Vcc 
@VOUI 
®GND 


* Connector: 


EI 3-pin connector 
171825-3 (JAPAN 
AMP made) 


Recommended 
connector 
on the inserted 
side: 
172053-3, etc. (JAPAN 
AMP made) 


Housing: 172142·3, etc. 


(Note) Unspecified 
tolerance 
shall be typical value. 


lIE 
OPIC is a registered 
trademark 
of Sharp and stands for 
Optical 
IC. It has a light detecting 
element 
and signal 
processing 
circuitry 
integrated 
onto a single chip. 


Parameter 
Symbol 
Rating 
Unit 


Supply 
voltage 
Vcc 
7 
V 


*'Output 
voltage 
Vo 
30 
V 


.2Low 
level 
output 
current 
IOL 
6 
mA 


·'Operating 
temperature 
Topr 
0-+65 
·C 


·'Storage 
temperature 
Tstg 
-40-+80 
·C 
* 1 
Detecting 
time 
* 2 
Non-detecting 
time 
* 3 
The 
connector 
should 
be plugged 
in/out 
at normal 
temperature. 
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Parameter 
Symbol 
Conditions 
Rating 
Unit 
MIN. 
TYP. 
MAX. 
Operating 
supply voltage 
Vee 
Ta=0-65"C 
4.5 
5.0 
5.5 
V 


Dissipation 
current 
lee 
Vcc=5V. RL=00 at detectingtime 
- 
27 
50 
mA 


Low level output voltage 
VOL 
Vee= 5V at non·detecting 
time 
- 
0.2 
0.4 
V 
IoL=3mA 


High level output voltage 
VOH 
Vee = 5V at detecting 
time 
4.7 
- 
- 
V 
RL=lOkO 
*4 
VOL 
- 


Detecting 
characteristics 
VOUT 


*5 
VOH 
- 


tr 
- 
- 
2 
ms 
··Response 
time 
t, 
RL=lOkO 
- 
- 
2 
ms 


* 4 
Non·detecting 
condition: 
d = llmm 
or more (without external 
disturbing 
light) with suede (black) as the 


reflective 
object in Fig. 1 


* 5 
Detecting 
condition: 
d=2-7mm 
(without external 
disturbing 
light) with artwork 
tape (black) as the 


reflective 
object in Fig. 2 


* 6 
Definition 
of response time: shown in Fig. 2 
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Low Level Output Voltage vs. 
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GP2A11 
Light Modulation, Reflective Type 
OPIC 
Photointerrupter 


• 
Features 


1. 
Light modulation 
type free from external 


disturbing 
light 
(External 
disturbing 
light illuminance: 


2,000.ex) 
2. 
OPIC provides compactness 
and high per- 


formance. 
3. 
With connector 
provided 
for easier inter- 


face with peripheral 
control circuit 


• 
Applications 


1. 
Copiers 
2. 
Printers 
3. 
Automatic 
vending machines 


Emitter 
side 


Positioning 
pin 2-4>3 


~~ 


2±O.2 
2±O.2 


EI connector 
171825-3 
(JAPAN 
AMP made) 


Connector 
terminal 
connection 


CD GND 
® VOUT 
Q) Vcc 


* 
OPIC is a registered 
trademark 
of Sharp 
and 
stands for Optical IC. It has a light detecting element 
and signal processing 
circuitry 
integrated 
onto a 


single chip. 


Parameter 
Symbol 
Rating 
Unit 
Supply voltage 
Vcc 
-0.5-+16 
V 
Output voltage 
VOUT 
16 
V 


Output current 
IOL 
50 
mA 
Operating temperature 
Topr 
-10-+65 
·C 
Storage temperature 
Tstg 
-40-+80 
·C 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Supply voltage 
Vcc 
4.5 
5.0 
5.5 
V 
Current dissipation 
Iccp 
Peak pulse value, Rl = 00 
- 
- 
100 
mA 
Current dissipation 
Icc 
Smoothing 
value, Rl =00 
- 
- 
20 
mA 
Low level output voltage 
VOL 
IOL=16mAat detectingtime(NoteI) 
- 
0.2 
0.4 
V 
High level output voltage 
VOIl 
RL=00 at non·detectingtime(Note2) 
4.7 
- 
- 
V 
tPlll 
- 
- 
1 
msec. 
Response time 
tPlll 
(Note 3) 
- 
- 
1 
msec. 


External 
disturbing 
light 
EV1 
(Note 4) 
2000 
- 
- 
Qx 
illuminance 
EV2 
(Note 5) 
2000 
- 
- 
Qx 


(Note 1) Detecting 
condition 


In Fig. (A) d=2-5mm 
with OMS test card (white) as the reflective 
object (Specified by Sharp) 
(Note 2) Non-detecting 
condition 
In Fig. (A) d = llmm 
or more with suade as the reflective 
object (Specified by Sharp) 
(Note 3) Response time 
Fig. (B) shows test circuit 
for response time. 
(Note 4) EV1: 
Reflective 
object surface 
illuminance 


Illuminance 
that 
enables 
the OMS test 
card 
(white) to be detected 
with 
d=2-5mm 
when the 
external 
disturbing 
light from direction as indicated by the arrow, .•• irradiates 
light source A in Fig. 


(A) 
(Note 5) EV2: 
Detection 
surface 
illuminance 


Illuminance 
that does not allow for detection 
when the external 
disturbing 
light from the direction 
as indicated 
by the arrow, 
¢'o irradiates 
light source A in Fig. (A) 


Reflective object: OMS test card (white) 
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Low Level Output Voltage vs. 
Ambient Temperature 
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Low Level Output Voltage vs. 
Low Level Output Current 
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• 
Precautions 
for Use 


This reflective 
type photo interrupter 
pulse-drives 
an infrared 
light emitting 
diode, and power 
supply fluctuations 
are induced with the pulse current, 
thereby 
causing 
malfunctions 
of the' 


equipment. 
Therefore, 
supply a stable supply voltage. 
In addition, operation 
check using the actual equipment 
is recommended. 
1) 
In this product, the PWB is fixed with a rear cover, and cleaning solvent may remain inside 
the case; therefore, 
dip cleaning or ultrasonic 
cleaning is prohibited. 
2) 
Remove dust or stains, using an air blower or a soft cloth moistened 
in cleaning solvent. 
However, do not perform 
the above cleaning using a soft cloth with cleaning solvent in the 
marking 
portion. 
In this case, use only the following type of cleaning solvent used for wiping off: 
Ethyl alcohol, Methyl alcohol, Isopropyl alcohol, 
Freon TE, Freon TF, Diflon solvent S3-E 


GP2A12F 


Long Focal Distance. Open Collector Output. 
Reflective Type OPIC Photointerrupter 


• 
Features 


1. 
Dust-proof type 
2. 
Visible light cut-off type 
3. 
Long focal distance type 
(Detecting range: 4- 5mm) 
4. 
Capable of paper detection 
on platen 
(Thermal 
paper 
for printers, 
plain paper 
for copiers, etc.) 
5. 
Provided with a 3-pin connector 
for easier 
interface 
with control circuit 


• 
Applications 


1. 
Paper 
detection 
for printers, 
copiers, fac- 
similes, etc. 


Connector terminal 
connection 


CD Vcc 
® VOUT 
®GND 


i 


~ 
Portion: Polyester film 
Connector Model No.: EI connector 171825·3 
(JAPAN AMP made) 
Recommended connectors on the inserted side: 
172053·3, etc. (JAPAN AMP made) 


>IE OPIC is a registered trademark 
of Sharp and stands 
for Optical Ie. 
It has a light detecting 
element and 
signal processing 
circuitry 
integrated 
onto a single 
chip. 


Parameter 
Symbol 
Rating 
Unit 
Supply voltage 
Vcc 
7 
V 
·'Output 
voltage 
Vo 
30 
V 
·'Low 
level output current 
IOL 
6 
mA 
·'Operating 
temperature 
Topr 
-10-+70 
'C 
.3Storage 
temperature 
Tstg 
-40-+80 
'C 
* 1 
Detecting 
time 
* 2 
Non-detecting 
time 
* 3 
The connector 
should be plugged in/out 
at normal temperature. 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Supply voltage 
Vee 
Ta= 
-10-+70· 
4.5 
5.0 
5.5 
V 


Dissipation 
current 
Ice 
Detecting 
time Vee = 5V, RL= 00 
- 
27 
50 
mA 
Low level output voltage 
VOL 
Non-detectingtime Vcc=5V loc=3mA 
- 
0.2 
0.4 
V 


High level output voltage 
Vou 
Detecting time Vee= 5V RL=10kO 
4.7 
- 
- 
V 


Detecting 
characteristics 
VOUT 
"Detecting 
condition 
Vou 
V 
"N on-detecting 
condition 
VOL 
V 
t, 
- 
- 
I 
2.0 
ms 
"Response 
time 
t, 
RL=10kO 
- 
- 
I 
2.0 
ms 


*4 
Detecting 
condition: 
d=4.0-5.0mm 
(without external 
disturbing 
light) with PPC paper (white) as the 
reflective 
object in Fig. 1. 


*5 
Non-detecting 
condition: 
d=4.0-5.0mm 
(without 
external 
disturbing 
light) with artwork 
tape (black) as 


the reflective 
object in Fig. 1. 


* 6 
Definition 
of response time: Shown in Fig. 2. 
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Low Level Output Voltage vs. 
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VE 
voltage 


GP2S01 IGP2S01 
F 
Long 
Focal 
Distance 
Type Photointerrupter 


• 
Features 


1. 
Long focal distance 
2. 
Visible 
light cut-off type: 
GP2S0 1F 


• 
Applications 


1. 
Copiers, 
printers 


2. 
Automatic 
vending 
machines, 
ticket 
vend- 


ing machines 


3. 
Optoelectronic 
switches, 
optoelectronic 
counters 


Internal connection 
diagram 
®ft-j1@ 
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Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
h 
50 
mA 


Input 
01Peak forward 
current 
hM 
1 
A 
Reverse voltage 
VR 
6 
V 


Power dissipation 
P 
75 
mW 
Collector-emitter 
voltage 
VCEO 
35 
V 


Output 
Emitter-collector 
voltage 
VECO 
6 
V 
Collector 
current 
Ic 
20 
mA 
Collector 
power dissipation 
Pc 
75 
mW 
Operating 
temperature 
Topr 
-25-+85 
'C 
Storage 
temperature 
Tstg 
-40-+100 
'C 
·'Soldering 
temperature 
Tso1 
260 
'C 


*1 
Pulse width~100.us, 
Duty ratio=O.OI 
* 2 
For 3 seconds 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
h=20mA 
- 
1.2 
1.4 
V 


Input 
Peak forward 
voltage 
VFM 
IFM=0.5A 
- 
3.0 
4.0 
V 
Reverse current 
IR 
VR=3V 
- 
- 
10 
J1A 
Output 
Collector 
dark current 
IcEo 
VcE=20V 
- 
10 9 
10 7 
A 


GP2S01 
h=20mA 
1 
- 
10 
.3Current transfer 
ratio 
GP2S01F 
CTR 
VcE=5V 
1 
4.5 
% 
- 


Transfer 
GP2S01 
- 
30 
90 
charac- 
Response time (Rise) 
GP2S01F 
tr 
Ic=0.2mA, 
VcE=2V 
- 
30 
120 
J1s 


teristics 
GP2S01 
RL=lkO 
- 
40 
120 
Response time (Fall) 
GP2S01F 
tr 
- 
40 
160 
J1S 


., Leak current 
ILEAK 
h=20mA, 
VcE=5V 
- 
- 
10 
J1A 


* 3 
Test method: 
A reflective 
object shall be an OMS test card (",hite) specified by Sharp, and be 5.0mm away 
from the sensor 
* 4 
Without 
reflective 
object 


Fig. 1 
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Collector Power Dissipation ys. 
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Collector Current ys. Forward 
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Fig. 8 
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Fig. 9 
Response Time ys. Load Resistance 
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Fig. 12 
Relative 
Collector 
Current 
vs. 
Card 
Moving 
Distance 
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Fig.13 
Collector 
Current 
vs. Illuminance 
(Reference) 
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Fig. 11 
Relative Collector Current vs. Distance 
between GP2S01(F) and Test Card 


IF=20mA 
VCE=SV 
Ta=2S·C 


Correspond 
to Fig. 11 


SHARP 
OMS TEST 
CARD 
? 


(White) 
d 
C-Oc=J--O- 


GP2S01 
(GP2S01F) 


Correspond 
to Fig. 12 


SHARP 
OMS TEST 
CARD 


Black 
I 
White 


+ 


Card moving 
direction 


(Distance= 
Q) 
II 


Test Condition 
Light source:White 
fluorescent 
lamp 
Sharp 
FLR-40 SWIM 
(Note) 
Comparison 
between 
outputs 
of 


transparent 
resin 
molded 
type 
phototransistor 
(PT 430) 
and 
visible 


light cut-off 
type (PT430F) 


GP2S03 
Long Focal Distance Type 
Photointerrupter 


• 
Features 


1. 
Long focal distance 
2. 
Visible light cut-off type 
lEir 


Internal 
connection 


diagramWM@ 


® 
\\/1 
® 


14.0±o.2 
7777 


0 
+1 
12.0±o.2 
0 


16.5±OI5 


1 


...; 


¢2.0~82 
0 
+10oi 
i ; 
W 


" 
- -- 
a> 


0 
+10 
C'i 
4-°0.45 


(2.54) 


CD_® 
Q) Anode 


® 
® 
® Cathode 
® Emitter 
® Collector 


1. 
Analyzers, 
measuring 
instruments 
2. 
Copiers, printers 
3. 
Optoelectronic 
switches, 
optoelectronic 


counters 


Parameter 
Symbol 
Rating 
Unit 


Forward 
current 
IF 
50 
mA 


Input 
"Peak 
forward 
current 
IFM 
1 
A 
Reverse voltage 
VR 
6 
V 


Power dissipation 
P 
75 
mW 


Collector-emitter 
voltage 
VCEO 
35 
V 


Output 
Emitter-collector 
voltage 
VECO 
6 
V 
Collector 
current 
Ic 
20 
mA 
Collector 
power dissipation 
Pc 
75 
mW 
Operating 
tam perature 
Topr 
-25-+85 
"C 
Storage 
temperature 
Tstg 
-40-+100 
·C 


'2Soldering 
temperature 
Tso1 
260 
"C 


*1 
Pulse width;:;;100jls, Duty ratio=O.OI 
* 2 
For 5 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
IF=20mA 
- 
1.2 
1.4 
V 


Input 
Peak forward 
voltage 
VFM 
lcM=0.5A 
- 
3 
4 
V 
Reverse current 
IR 
VR=3V 
- 
- 
10 
pA 
Output 
Collector 
dark current 
IcEo 
V CE =20V 
- 
10-' 
10-7 
A 
"Current 
transfer 
ratio 
CTR 
IF=20mA. 
VcE=5V 
0.8 
- 
- 
% 
Transfer 
Response time (Rise) 
tr 
- 
30 
90 
charac- 
Response time (Fall) 
Ic=200pA. 
VcE=2V, 
RL=lkO 
40 
120 
ps 
teristics 
tf 
- 


"Leak 
current 
ILEAK 
lc=20mA, 
VcE=5V 
- 
- 
10 
pA 
* 3 
Test method: 
A reflective 
object shall be an OMS test card (white) specified by Sharp, and be 5.0mm away 
from the sensor. 
* 4 
Without 
reflective 
object 


Fig. 1 
Forward 
Cu rrent 
vs. 
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Temperature 
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Fig. 4 
Forward 
Current 
vs. 
Forward 
Voltage 
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Collector Current vs. 
Collector-emitter Voltage 
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Fig. 5 
Collector Current vs. 
Forward Current 
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Relative Collector Current vs. 
Distance between Sensor and Card 
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GP2S04/GP2S06/GP2S07 
GP2S09/GP2S 10 


GP2S04/GP2S06/GP2S07 
IGP2S09/GP2S10 


• 
Features 


1. 
Compact and thin 
GP2S04 : Compact DIP type 
GP2S06 : Flat lead type 
GP2S07 : Mini-flat package type 
GP2S09 : Compact DIP, long lead type 
GP2S 10 : Short flat lead type 
2. 
Optical detection distance: 
O.8-1mm 
3. 
Visible light cut-off type 


• 
Outline 
Dimensions 


~~~ 
GP2S06 


CD~Q) 


777T 


CD Cathode 
<2:JAnode 
Q)Emitter 
@Collector 


!t. 
t~ 
~6 


I 
U 
" 
M 
.4~g; 


±15'±15' 


GP2S09 


Subminiature 
Photointerrupter 


• 
Applications 


1. 
Cassette tape recorders, VCRs 


2. 
Floppy disk drives 
3. 
Various microcomputerized 
control equip- 


ment 


~ 


::oo 


0.6 
:; 6 


'" 
. 
+0.2 
If) 
. 
I 0.5_01 
;:::j 


±15'±15' 
8 
8 
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±15' 
±15' 
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GP2S04/GP2S06/GP2S07 
GP2S09/GP2S10 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
50 
mA 
Input 
Reverse voltage 
VR 
6 
V 
Power dissipation 
PD 
75 
mW 
Collector-emitter 
voltage 
VCEO 
35 
V 


Output 
Emitter-collector 
voltage 
VECO 
6 
V 
Collector 
current 
Ic 
20 
mA 
Collector 
power dissipation 
Pc 
75 
mW 
Total 
power dissipation 
Ptot 
100 
mW 
Operating 
temperature 
Topr 
-25-+85 
·C 
Storage 
temperature 
Tsto 
-40-+100 
·C 
"Soldering 
temperature 
Tso1 
260 
"C 


GP2S04, GP2S09 
Soldering area 
The hatched area more than 
Imm*2away from the lower 
edge of package as shown in 
the figure below. 
f 1,J., GP25M 


E 
4mm 


GP2S06 
Soldering area 
The hatched area more than 
2.0mm away from the both 
edges of package as shown 
in the figure below. 


~CJr@ 


• I 
I * 
I 
I • 


2.0mm 
2.0mm 


GP2S07 
Soldering area 
The hatched area more than 
O.5mmaway from the both 
edges of package as shown 
in the figure below. 
1G=ttj 
O.5mm 
O.5mm 


GP2S10 
Soldering area 
The hatched area more than 
l.Omm away from the both 
edges. of package as shown 
in the figure below. 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
IF=20mA 
- 
1.2 
1.4 
V 
Input 
Reverse current 
1. 
VR=6V 
- 
- 
10 
JiA 
Output 
Collector 
dark current 
IcEo 
VcE=20V 
- 
1x 10-· 
1 X 10-7 
A 
"Collector 
current 
Ic 
Ir=4mA, 
VcE=2V 
20 
45 
120 
JiA 
Transfer 
Response time (Rise) 
tr 
VcE=2V, Ic=100JiA 
- 
20 
100 
Jis 
charac· 
Response time (Fall) 
RL=lkO, 
d=lmm 
teristics 
t, 
- 
20 
100 
JiS 
"Leak 
current 
ILEAK 
IF=4mA, 
VcE=2V 
- 
- 
0.1 
JiA 
* 3 
The condition 
and arrangement 
of the reflective 
object are shown in the right drawing. 
* 4 
Without 
reflective 
object 


The ranking of collector current shall be classi- 
fied into the following 6 ranks. 
(GP2S04, 
GP2S06, 
GP2S07, 
GP2S09) 


Rank 
Ic (jiA) 
Rank mark 
A 
20-42 
A 


B 
34-71 
B 
C 
58-120 
C 
A or B 
20-71 
A or B 
B or C 
34-120 
B or C 
A, B or C 
20-120 
A, B or C 


Marking example 
GP2S04 


Sharp's mark 
Rankmark 


Model 
No. GP2S04 


Lot No. 


Test Conditon and 
Arrangement 
for 
Collector 
Current 


A Q evaporation 


GP2S04/GP2S06/GP2S07 
GP2S09/GP2S10 


Fig. 1 
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Fig. 3 
Forward Current ys. 
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Fig. 4 
Collector Current ys. 
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Fig. 5 
Collector Current ys. 
Collector-emitter Voltage 
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Fig. 6 
Relative Collector Current vs. 
Ambient Temperature 
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Response Time vs. 
Load Resistance 
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Fig. 9 
Relative Collector Current vs. 
Distance between GP2S04 and Card 
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Collector Dark Current vs. 
Ambient Temperature 
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Fig. 10 
Relative Collector Current vs. 
Card Moving Distance (1) 
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Fig. 11 
Relative Collector Current vs. 
Card Moving Distance (2) 
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Spectral Sensitivity 
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GP2S05/GP2S15 
Subminiature 
Photo inter- 
ruoter 
with Lens 


• 
Features 
l. 
Focal 
distance: 
4mm 
2. 
Easy 
to install 
into 
cartridge 
due to the 
snap-intype 
package 
3. 
Visible 
light cut-off type 
4. 
Long lead pin: 
12.5mm (GP2S15) 
• 
Applications 
l. 
Copiers, 
printers, 
facsimiles 
2. 
Cassette 
decks, 
video decks 
3. 
Record 
players 


• 
Outline 
Dimensions 


GP2S05 


CD Cathode 
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® Emitter 
@ Collector 


• 
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0.4Detectorcenter ~~~';rr::~ connection 
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Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
50 
mA 
Input 
Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
75 
mW 
Collector-emitter 
voltage 
VCEO 
35 
V 


Output 
Emitter-collector 
voltage 
VECO 
6 
V 
Collector 
current 
Ic 
20 
mA 
Collector 
power dissipation 
Pc 
75 
mW 
Total 
power dissipation 
Ptot 
100 
mW 
Operating 
temperature 
Topr 
-25-+75 
·C 
Storage 
temperature 
Ts •• 
-40-+80 
·C 


01SolderinQ" temoerature 
Tso1 
260 
-C 


~ 


~'Ni~ 
M 


CD Cathode 
® Anode 
® Emitter 
@ Collector 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
!p=20mA 
- 
1.2 
1.4 
V 
Input 
Reverse current 
IR 
VR=3V 
- 
- 
10 
J1A 


Output 
Collector 
dark current 
IcEO 
VcE=20V 
- 
10-- 
10-7 
A 


VcE=5V, 
I GP 2505 
1.4 
- 
12 
% 


.2 Collector 
current 
CTR 
!p=20mA 
IGP 2515 
0.5 
12 
% 
Transfer 
- 


charac· 
Response time (Rise) 
tr 
Ic=100J1A, VcE=2V 
- 
20 
100 
J1s 


teristics 
Response time (Fall) 
t, 
RL=1kO, d=4mm 
- 
20 
100 
J1s 


·'Leak 
current 
ILEAK 
!p=20mA, 
VcE=5V 
- 
8 
40 
pA 


* 2 
The condition 
and arrangement 
of the reflective 
object are shown below. 
* 3 
Without 
reflective 
object 
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Fig. 7 
Relative Collector Current vs. 
Ambient Temperature 
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Fig. 6 
Collector Current vs. 
Collector-emitter Voltage 
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Collector Dark Current vs. 
Ambient Temperature 
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Relative Collector Current vs. 
Distance between GP2S05 (GP2S15) 
and Evaporation Glass 
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Relative Collector Current vs. 
Card Moving Distance (1) 
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GP2L01/ 
High Sensitivity. Long Focal Distance Tyoe 
GP2L01 F Photointerruoter 


• 
Features 


1. 
Long focal distance 


2. 
High current 
transfer 
ratio 
GP2LOl 
CTR: MIN. 30%} 


GP2LOIF CTR : MIN. 25% 
at h=lOmA 
3. 
Visible 
light cut-off type: 
GP2LOl F 


• 
Applications 


1. 
Printers, 
facsimiles 
2. 
Automatic 
vending 
machines, 
ticket 
vend- 
ing machines 
3. 
Optoelectronic 
switches, 
optoelectronic 
counters 


Internal connection 
diagram 
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CD Cathode 
® Emitter 
® Anode 
@ Collector 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
50 
mA 


Input 
"Peak 
forward 
current 
IFM 
1 
A 
Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
75 
mW 
Collector-emitter 
voltage 
VCEO 
35 
V 


Output 
Emitter-collector 
voltage 
VECO 
6 
V 
Collector 
current 
Ic 
40 
mA 
Collector 
power dissipation 
Pc 
75 
mW 
Operating 
temperature 
Topr 
-25-+85 
T 
Storage 
temperature 
Ts,g 
-40- 
+ 100 
·C 
"Soldering 
temperature 
Tso1 
260 
·C 


*1 
Pulse width~100ps, 
Duty ratio=O.Ol 
* 2 
For 3 seconds 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
V. 
I.=20mA 
- 
1.2 
1.4 
V 


Input 
Peak forward 
voltage 
V'M 
IrM=0.5A 
- 
3.0 
4.0 
V 
Reverse current 
IR 
VR=3V 
- 
- 
10 
JlA 
Output 
Collector 
dark current 
ICED 
VcE=lOV, 1.=0 
- 
- 
10-· 
A 


·'Current transfer I GP2LOI 
30 
- 
- 
% 
ratio 
I GP2LOIF 
CTR 
I.=lOmA, 
VcE=2V 
25 
250 
% 
Trasfer 
- 


charac· 
Response time (Rise) 
tr 
- 
80 
400 
Jls 
teristics 
Response time (Fall) 
t, 
Ic=lOmA, 
VcE=2V, RL=lOOO 
- 
70 
350 
JlS 
·'Leak 
current 
ILEAK 
I.=lOmA, 
VcE=2V 
- 
- 
100 
JlA 
* 3 
Test method: 
A reflective 
object shall be an OMS test card (white) specified by Sharp, and be 5.0mm away 


from the sensor. 
* 4 
Without 
reflective 
object 


~ 
200 
-5 
J 
100 


Pulse width";; 100" s 
0 
Ta=2S·C 


0 


0 


0 
""" 


0 
r--., 


0 


3 
2 
5 
2 
2 
5 
10 I 
5 


0 


0 
\ 
0 
\ 
0 


0 
\\ 
0 
\ 


0 
) 


0 


I 
II 


Fig. 4 
Forward 
Current 
V5. 


Forward 
Voltage 


500 
Ta=7S·C 


~ 


200 
SO·C 


100 


...::- 
i:: 
50 


'"•... 
•... 
20 
::lu 
"0 
10 
•... 
'"~ 
•... 
5 
0~ 


2 
1 


0 
3.0 


Forward 
voltage 
V. (V) 


Fig. 5 
Collector Current vs. 
Forward Current 
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Fig. 6 
Collector Current vs. 
Collector-emitter Voltage 
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Fig. 8 
Collector Dark Current vs. 
Ambient Temperature 
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Relative Collector Current vs. 
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Collector 
Current 
vs. 
Illuminance 
(Reference) 


Fig. 11 
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Relative Collector Current vs. 
Distance between GP2LOl(F) 
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outputs 
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molded 
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phototransistor 
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GP2L04/GP2L06 
IGP2L09 


• 
Features 


1. 
Compact 
and thin 


GP2L04: 
Compact 
DIP type 


GP2L06: 
Flat lead type 


GP2L09: 
Compact 
DIP, long lead type 


2. 
Optimal 
detection 
distance: 
O.8-1mm 


3. 
High sensitivity 
(Ie: MIN. O.5mA at IF=4mA) 
4. 
Visible 
light cut-off 
type 


• 
Outline 
Dimensions 


GP2L04 


±IS'±IS' 


Lead amplitude 
angle 


Subminiature, High Sensitivity 
Photointerruoter 


• 
Applications 


1. 
Cassette 
tape recorders, 
VCRs 
2. 
Floppy 
disk drives 
3. 
Various 
microcomputerized 
control 
equip- 
ment 


" r,gl 
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~ 
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Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
IF 
50 
mA 
Input 
Reverse voltage 
VR 
6 
V 
Power dissipation 
Po 
75 
mW 
Collector-emitter 
voltage 
VeEo 
35 
V 


Output 
Emitter-collector 
voltage 
VEeo 
6 
V 


Collector 
current 
Ie 
50 
iliA 
Collector 
power dissipation 
Pc 
75 
mW 
Total 
power dissipation 
PlOt 
100 
mW 
Operating 
temperature 
Topr 
-25-+85 
'C 


Storage 
temperature 
Tstg 
-40- 
+ 100 
'C 
*lSoldering 
temperature 
TSOI 
260 
'C 


GP2L04, 
GP2L09 


Soldering 
area 
The hatched 
area 
more than 
Imm" 


away 
from the lower edge of 
package 
as shown 
in the drawing 
below. 


GP2L06 
Soldering 
area 
The hatched 
area 
more than 2.0mm away 
from the both edges of package 
as 
shown 
in the drawing 
below. 
%aOW 
'j 
I' 
I 
I' 


2.0mm 
2.0mm 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward 
voltage 
VF 
IF=20mA 
- 
1.2 
1.4 
V 
Input 
Reverse current 
IR 
VR=6V 
- 
- 
10 
J1A 


Output 
Collector 
dark current 
IeEo 
VeE=10V,IF=0 
- 
- 
1 X 10-· 
A 
"Collector 
current 
Ie 
VeE=2V, h=4mA 
0.5 
3.0 
15.0 
mA 
Transfer 
Response time (Rise) 
tr 
VeE=2V, Ie=10mA 
- 
80 
400 
J1S 
charac- 
Response time (Fall) 
teristics 
t, 
RL=100n 
- 
70 
400 
J1 
"Leak 
current 
ILEAK 
h=4mA, 
VeE=5V 
- 
- 
5.0 
J1A II 


* 3 
The condition 
and arrangement 
of the reflective 
object are shown in the right drawing. 
* 4 
Without 
reflective 
object 


Rank 
Ie (mA) 
Rank mark 
A 
0.5-1.9 
A 
B 
1.45-5.4 
8 
C 
4.0-15.0 
C 
AB 
0.5-5.4 
A or B 
BC 
1.45-15.0 
B or C 
ABC 
0.5-15.0 
A, B or C 


Marking 
Example 


GP2L04 


Sharp's 
mark 


Rank mark 


Al evaporation 
Imm-thiek 
glass 


Duty ratio 
Forward 
voltage 
V F (V) 


Fig, 5 
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Fig. 6 
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Collector 
Dark Current 
vs. 
Ambient 
Temperature 
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Fig. 12 
Relative Collector Current vs. 
Card Moving Distance (2) 
Test Condition for Distance & Detecting 
Position Characteristics 
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to Fig. II 


SHARP OMS TEST 
CARD 
Black I White 
o 
+ 


GP2L041fil 
Card moving direction 
(Distance = e) 


2.5 -4 -3 -2 -1 
0 
1 
2 
3 
4 


Card moving 
distance 
Q (mm) 


Vo: -2V 


""I--. 
-j-... 
Ic= 10mA 
r- 
Ta=2S'C 
'" "'" 
RL = Ik~ '\ 
1000 1\ 100 
\ 
1\ 
r-... 


\ 
r-... 


1\ 


/ 
""'" 
Ta=2S'C 


I 
I 
1\\ 
\\\ 


'\. 


""- 


i'O 
::2-..: 


c 
.~ 
-10 
1;l, 
~ 
(3 -15 
> 


800 
900 
1000 
1100 
1200 


Wavelength 
A (mm) 


· It is recommended 
that a by-pass capacitor 
of more than O.OljlF be added between Vcc and 
GND near the device in order to stabilize 
power supply line. 
· In this product, the PWB is fixed with a rear cover, and cleaning solvent may remain inside 
the case; therefore, 
dip cleaning or ultrasonic 
cleaning is prohibited. 


· Remove dust or stains, using an air blower or a soft cloth moistened 
in cleaning solvent. 


However, do not perform the above cleaning using a soft cloth with cleaning solvent in the 
marking 
portion. 


In this case, use only the following type of cleaning solvent used for wiping off: 


Ethyl alcohol, Methyl alcohol, Isopropyl alcohol, 
Freon TE, Freon TF, Diflon solvent S3-E 


GP2L20L/GP2L20R 
Compact, Thin Type 
Photointerrupter 


• 
Features 


1. 
Correspond 
to Prism system 


2. 
Compact and thin 
3. 
Either-side mounting type 


• 
Application 


1. 
Digital audio tape recorder 


Parameter 
Symbol 
Rating 
Unit 
Forward 
current 
h 
50 
mA 


Input 
"Peak 
forward 
current 
IFM 
1 
A 
Reverse voltage 
VR 
6 
V 
Power dissipation 
P 
75 
mW 
Collector-emitter 
voltage 
VCEO 
35 
V 


Output 
Emitter-collector 
voltage 
VECO 
6 
V 


Collector 
current 
Ic 
20 
mA 
Collector 
power dissipation 
Pc 
75 
mW 


Operating 
temperature 
Topr 
-25-+85 
'C 
Storage 
temperature 
Tstg 
-40-+100 
'C 
"Soldering 
temperature 
Tso1 
260 
'C 


* 1 
Pulse width;;;; lOOps, duty ratio = 0.01 
* 2 
For 5 seconds 


Internal connection 
diagram 


GP2L20L 


GP2L20R 
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Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
IF=20mA 
- 
1.25 
1.4 
V 


Input 
Peak 
forward 
voltage 
VFM 
IFM=0.5A 
- 
3 
4 
V 


Reverse 
current 
IR 
VR=3V 
- 
- 
10 
J-IA 


Output 
Collector 
dark 
current 
ICED 
V CE= 10V 
- 
- 
1 
J-IA 


"Collector 
current 
Ic 
VcE=5V,IF=20mA 
1 
~ 
20 
mA 
Transfer 
Leak 
current 
ILEAK 
VcE=5V,IF=20mA 
- 
- 
5 
J-IA 
charac- 
Response 
time 
(Rise) 
VcE=2V, 
Ic=2mA 
80 
400 
teristics 
tc 
- 
J-IS 


Response 
time 
(Fall) 
t, 
RL =1000 
- 
70 
350 
J-Is 


Test Condition and Arrangment 
for Collector Current 
Rank 
Ic (mA) 
Rank 
mark 


A 
1.0-3.0 
A 


B 
2.5-7.5 
B 


C 
6.7-20.0 
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Fig. 1 
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Fig. 2 
Collector Power Dissipation ys. 
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Fig. 3 
Peak Forward Current vs. 
Duty Ratio 
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Fig. 5 
Collector Current vs. 
Forward Current 
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Fig. 6 
Collector Current vs. 
Collector-emitter Voltage 
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Collector Dark Current ys. 
Ambient Temperature 


VCE 
10V 


/ 


/ 


, 


GP2TD02 


1. 
With incorporating 
lens 
2. 
Linear output in accordance 
with tilt 


• 
Applications 


1. 
Optical video disk players 
2. 
Magneto-optical 
disks 


Parameter 
Symbol 
Rating 
Unit 
Forward current 
IF 
50 
mA 
Input 
Reverse voltage 
VR 
6 
V 
Power dissipation 
Pin 
75 
mW 


Output 
Reverse voltage 
VR 
20 
V 
Power dissipation 
Pout 
75 
mW 
Operating temperature 
Top, 
-10-+70 
·C 
Storage temperature 
Totg 
-25-+85 
·C 


"Soldering 
temperature 
Tso1 
260 
·C 
* 1 
For 5 seconds at the position of 2.0mm or more from the surface 
of resin edge. 


Internal 
connection 
diagram 


~~I 
~ 
PD2 


GL 


GL : Infrared 
light- 
emitting 
diode 


PDI, 
PD2: Photodiode 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forward voltage 
Vr 
Ir=15mA 
- 
- 
1.5 
V 
Input 
Reverse current 
1. 
V.=6V 
- 
- 
10 
J.lA 


Output 
*2Collector dark current 
Id 
V.=10V 
- 
- 
100 
nA 


*3Difference output 
A/deg. 
Ir=15mA. 
H=l1.82mm 
1.15 
2.7 
14.3 


J.lA/ 


increment rate 
8=-1-0-+1 
deg. 
deg. 


"Sum 
output 
B 
Ir=15mA. 
H=l1.82mm 
5.5 
11.4 
40.3 
J.lA 
.. 
8=0 deg. 


Junction 
*' Angle range of tilt 
80 
-1 
- 
+1 
deg. 
charac· 
angle output 0 
teristics 
"Monotonous 
increase 
18, I 
Ir= 15mA, H= l1.82mm 
2.0 
- 
- 
deg. 
range of tilt angle output 


*. Non·invert range of 


I 8t I 
5 
- 
- 
deg. 
tilt angle output 


* 2 
Values for each 1 element 


* 3 
Difference output A is defined as follows: 
A = Isc (POl) - Isc (PD2) 
Difference output increment rate (A/deg.) 
is the increment rate of current A at 1 deg. 


A/deg. 
{Ise (POl)-Isc 
(PD2)} at (+1 deg.)+ 
{Isc (PD2)-Ise 
(POl)} at (-1 
deg.) 
2 


* 4 
The reflective object of which junction characteristics 
are given is a multi· layer coating mirror. 


* 5 
Sum output B is defined as follows: 
B= Ise (PD1)+ Isc (PD2) 


* 6 
Tilt angle output C is defined as follows: 
C=A/B 
Angle range of tilt angle output 0 is defined as the range of angles that makes C=O. 


* 7 
Monotonous increase range of tilt angle output is the range of angles with respect to which C increases 
monotonously with the coordinate original point at the angle that makes C=O. 


*8 
Non-invert range of tilt angle output is the range of angles that don't make C negative. 
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Short Circuit Current Relative 
Output vs. Ambient Temperature 
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Test Circuit 
for Sum Output 
Characteristics, 


Difference 
Output 
Characteristics, 
Tilt 
Angle Output 
Characteristics 


r Isc (PDl) 


II 


Test Circuit 
for Short 
Circuit 
Current 
Relative 
Output 
vs. 
Ambient 
Temperature 


Solid State Relays 


5101001/5101002 
5201001/5201002 


16-Pin DIP Type SSR for Low 
Power Control 


• 
Features 


1. 
Compact 
(16-pin dual-in-line 
package 
type) 


2. 
RMS on-state 
current h: 1.2Arms 
3. 
Built-in 
zero-cross 
circuit 
(SlOlD02, 
S201D02) 


Power Supply Lines 


For lOOV 
lines 


Model No. 


Internal 
connection 
dia ram 
@ 


• 
Applications 


1. 
Fan heaters 


2. 
Microwave 
ovens 


3. 
Refrigerators 
4. 
Air conditioners 


@Anode 


~}cathOde 


~ 
(Note) 


rJ) 
®T, 
@T, 
@T, 
@I Gate 
@NC 


~ 
I 
For 200V 
lines 


ZC: Zero·cross circuit 
(5101 
D02/520 
1D02) 
Odf 
1 
1982''' 
"I 
,~i~ 
8=0-13' 


For phase control 
No built-in 
zero- 
cross circuit 
Built-in 
zero- 
cross circuit 


(Note) To radiate the heat, solder the lead pins on the 
pattern of the PWB without using a socket such 
that there is no open pin left. 


Parameter 
Symbol 
Rating 
Unit 
5101001/5101002 
5201001/5201002 


Input 
Forward 
current 
IF 
50 
50 
mA 
Reverse voltage 
VR 
6 
6 
V 
RMS on-state 
current 
IT 
1.2 
1.2 
Arms 


Output 
"Peak 
one cycle surge current 
Isurge 
12 
12 
A 
Repetitive 
peak off-state 
voltage 
VDRM 
400 
600 
V 
"Isolation 
voltage 
V,so 
4,000 
4,000 
Vrms 
Operating 
temperature 
Topr 
-25-+85 
-25-+85 
·C 
Storage 
temperature 
TSll 
-40-+125 
-40-+125 
·C 


. "Soldering 
temperature 
TSOI 
260 
260 
'C 
* 150Hz. 
sine wave 
* 2 
RH =40-60%, 
AC 60Hz for 1 minute 
* 3 
For 10 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Forward 
voltage 
VF 
IF=20mA 
- 
1.2 
1.4 
V 
Input 
Reverse 
current 
r. 
VR=3V 
- 
- 
10-5 
A 
Repetitive 
SlOIDOI!SlOlD02 
VDRM=400V 
- 
- 
10-' 
A 
Peak off·state 


S20IDOI!S20ID02 
IDRM 
10-' 
A 
current 
VDRM=600V 
- 
- 


On·state 
voltage 
VT 
IT=1.2A 
- 
- 
1.7 
V 


Output 
Holding 
current 
IH 
RL =1000 
- 
- 
25 
mA 
Zero·crossvoltage SlOID02/S20ID02 
Vox 
Resistance 
load, 
h=15mA 
- 
- 
35 
V 
Criticalrate of 
SlOIDOl/SIOID02 
VDRM=l/J2· 
400V 
200 
- 
- 
V / liS 
rise of off·state 


S20IDOI!S201D02 
dv/dt 
VDRM=l/J2· 
600V 
V / liS 
voltage 
100 
- 
- 


Transfer 
Minimum 
trigger 
current 
1FT 
VD=6V, 
RL=1000 
- 
- 
10 
mA 


charac· 
Isolation 
resistance 
R,so 
DC500V, 
RH=40-60% 
5 x 1010 
1011 
- 
0 


teristics 
Turn·on 
time 
ton 
VD=6V, 
RL=1000, 
IF=20mA 
- 
- 
100 
liS 
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Holding Current ys. 
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Input signal 


Load current 
(for resistance 
load) 


Note 1) If a large amount of surge is loaded onto Vcc or the driver circuit, add a diode D, between terminals 2 and 
3 to prevent reverse bias from being applied to the infrared LED. 


2) Be sure to install a surge absorption circuit. 


An appropriate 
circuit must be chosen according to the load (for CR, choose its constant). This must be 


carefully done especially for an inductive load. 


3) For phase control, adjust such that the load current immediately after the input signal is applied will be 


more than 50mA. 


(Precautions for Use) 
1) All pins must be soldered since they are also used as heat sinks. (heat radiation fins.) In designing, take into the 


heat radiation 
from the mounted SSR. 


2) For higher radiating efficiency that allows wider thermal margin, secure a wider round pattern for Pin 15 when 
designing mounting pattern. The rounded part of Pin 15 (gate) must be as small as possible. Pulling the gate 
pattern around increases the chance of being affected by external noise. 


5101501 5eries 
5201501 5eries 


SIP Type SSR for Low Power Con- 
trol 


• 
Features 


1. 
Compact 
and thin (Single-in-line 
package) 
2. 
High resistance 
to surge current 
S101S01/S101S03 
(Isurge 
: 7lA) 
3. 
Built-in 
zero-cross 
circuit 
(5101502/9101504/5201502/5201504) 
4. 
High repetitive 
off-state 
voltageS 10 1SO 1 
Series (V DRM 
: 400V) 


S201S01 
Series (VDRM 
: 600V) 


5. 
Isolation 
voltage 
between 
input and output 
(Visa: 4,OOOVrms) 


6. 
UL recognized, 
file No. E94758 : S 10 1SO1 Series 
CSA approved 
No. 63705: 
S101S01 
Series 
TUV 
approved 
No. R75165 : S201S01 


• 
Applications 


1. 
TVs 
2. 
Air conditioners 
3. 
Programmable 
controllers 


NO'~ 


CD Output 
(AC) 
® Input 
(+) 


® Output 
(AC) 
® Input 
(-) 


CD 
® 
®® 
Zero-cross 
circuit 


ro 
® 
®~ 
I 


Zero-cross W 


Basic 
Circuit 
for 
Surge 
Current 


Parameter 
Symbol 
Rating 
Unit 


Forwardcurrent 
5101501/5101502 
IF 
50 
mA 
5201501/5201502 
Input 
Inputsignalvoltage 


$101503/5101504 
VIN 
6 
V 
5201503/5201504 
Reverse 
voltage 
VR 
6 
V 


RMS 
on-state 
current 
h 
1.5 
Arms 


"Surge 
current 
S101S0l S101S03 
Isurge 
71 
A 
*2Peak one cycle surge 
5101502/5101504 
30 
A 
current 
$201501 
Series 


Output 
Repetitivepeak 
S101S01 Series 
VORM 
400 
V 


off-statevoltage 
S201SO1 Series 
600 
V 


Non-repetitivepeak 
S101S01 Series 
VOSM 
420 
V 


off-statevoltage 
S201S01 Series 
615 
V 


Criticalrate ofrise of on-statecurrent 
dIT/dt 
40 
A/lis 
.3Isolation 
voltage 
VISO 
4,000 
Vrms 


Operating 
temperature 
Topr 
-25-+100 
"C 


Storage 
temperature 
TstS 
-30-+125 
·C 


"Soldering 
temperature 
Tsol 
260 
·C 


Determined 
by 
the 
peak 


value 
of 
surge 
current 
obtained 
when 
the 
output 


is 
on 
at 
AC 
100V 
peak 
value 
(lOOx!2). 


* 1 
Determined 
by above 
circuit 


* 260Hz, 
sine wave 
*3 
RH=40-60%, 
AC 
60Hz for 1 minute 


* 4 
For 
10 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Forwardvoltage 
$101 SOl/51 01502 
VF 
IF=20mA 
- 
1.2 
1.4 
V 
5201501/5201502 


Reversecurrent 
5101501/5101502 
IR 
VR=3V 
- 
- 
10-' 
A 
5201501/5201502 


Inputsignalvoltage 
5101503/5101504 
VIN 
Ta=Topr 
4 
5 
6 
V 
Input 
5201503/5201504 
Inputresistance 
5101503/5101504 
R1N 
117 
130 
143 
5201503/5201504 
n 
Pick-upvoltage 
5101503/5101504 
Vpu 
Vo=6V, 
RM=30n 
~ 
- 
4 
V 
5201503/5201504 


Drop·outvoltage 
5101503/5101504 
Vdo 
Vo=200V 
1 
- 
- 
V 
5201503/5201504 


Repetitive peak off·state current 
IORM 
VO=VORM 
- 
- 
10-' 
A 
On-state 
voltage 
VT 
IT= 1.5Arms, 
R load 
- 
- 
1.5 
Vrms 


Output 
Holding 
current 
III 
- 
- 
50 
mA 


Criticalrate of rise of off-statevoltage 
dv/dt 
Vo=2/3VORM 
30 
- 
- 
V/liS 


Commutation 
critical 
rate 
of rise of 
(dv/dt)c 
Tj = 125·C, V 0 = 400V 
4 
- 
- 
V/liS 
off-state 
voltage 
dh/dt= 
-1.0A/ms 


Zero-cross 
voltage 
Vox 
IF=15mA 
- 
- 
35 
V 


Minimum 
trigger 
5101501/5101502 
1FT 
Vo=6V, 
RL=30n 
- 
- 
15 
mA 
current 
5201501/5201502 
Isolation 
resistance 
Rlso 
DC500V, 
RH=40-60% 
1010 
- 
- 
n 
Transfer 
5101501/5101503 
- 
- 
1 
charac- 
Turn-on 
tine 
5201501/5201503 
ton 
AC50Hz 
5101502/5101504 
ms 


teristics 
5201502/5201504 
- 
- 
10 
Turn-off 
time 
torr 
AC50Hz 
- 
- 
10 
ms 
~~:~:~ :~~:ic:,~c~nd 
ambience' 
RthG-a) 
- 
60 
- 
·C!W 


Fig. 1 
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Relative Repetitive Peak Off-state 
Voltage vs. Ambient Temperature 
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Repetitive Peak Off-state Current 
vs. Ambient Temperature 
(S201S01 
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S112P11/S212P11 
S116P11/S216P11 


Built-in 
Zero-Cross 


Compact 
SSR 
for 


Power Control 


Circuit. 
Medium 


• 
Features 


1. 
Compact 
type 


2. 
Built-in 
zero-cross 
circuit 
and snubber 
cir- 


cuit 


3. 
High RMS on-state 
current 


Sl12Pll/S212Pll 
(IT: 12Arms) 


Sl16Pll!S216Pll 
(h: 16Arms) 
4. 
High repetitive 
peak 
off-state 
voltage 


S112Pll!S116Pll 
(VPRM: 400V) 


S212Pll!S216Pll 
(V PRM: 600V) 
5. 
Input-output 
isolation 
voltage 
Sl12Pll!Sl16Pll 
(V1SO: 
2,500Vrms) 


S212Pll/S216Pll 
(V1SO: 
4,OOOVrms) 
6. 
TDv approval: 
S212Pll!S216Pl1: 


No. R75164 


• 
Applications 


1. 
Laser 
beam printers 


2. 
Copiers 
3. 
Electric 
home appliances 


2-3.6~ffi} 
~ 
- 
00 
- 


.,.; 
- 


'" 


4- #187 (Fasten 
terminal) 


/ 
AC 
V 


Q) Output 
(AC) 


@ Output 
(AC) 


CID Input (+) 
@ Input (-) 


Sl12Pll/S212Pll 
Internal 
connection 
S1l6Pll/S216Pll 
diagram 


CID 
@ 


DC 


input 


Parameter 
Symbol 
Ratin~ 
Unit 


Input 
Input si~naI volta~e 
V1N 
26 
V 
Reverse volta~e 
VR 
6 
V 


$112Pl1 
12 
RMS on-state 
Current 
$212Pl1 
h 
Arms 
$116Pll 
16 
S216Pll 


*I Peak one cycle surge 
Sl12Pli 
120 
S212Pl1 
ITsM 
A 
current 
Sl16Pl1 
160 
Output 


$216Pl1 


Repetitive 
peak 
Sl12Pl1 
400 
$116Pll 
VDRM 
V 
off-state 
voltate 
S212Pl1 
600 
S216Pll 
S112Pl1 
135 
Load supply voltage 


Sl16Pll 
VOUT 
Vrms 
$212Pl1 
250 
S216PII 
$112Pll 
2,500 
.2Isolation 
voltage 
$116Pll 
V1SO 
Vrms 
S212Pli 
4,000 
S216Pll 


Qperatinl! 
temperature 
ToDr 
-20-+80 
"C 
Storal!e temperature 
Tst• 
-30- 
+100 
"C 
'3SolderinQ" temperature 
T,n' 
260 
"C 


* 160Hz, 
sine wave, Tj = 25" 


C start 
*2 
RH=40-60%, 
AC 60Hz 


for 1 minute 


Apply voltages 
between 


input, 
output 
and 
the 


base 
of 
SSR 
dielectric 
withstand 
voltage 
tester 
with zero-cross 
circuit. 


* 3 
For 10 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 


Input 
resistance 
R1N 
- 
1.1 
- 
kO 


Input 
Pick-up 
voltage 
Vpu 
VD=6V, 
RL =300 
- 
- 
18.0 
V 


Drop-out 
voltage 
VdO 
VD=6V, 
RL=300 
1.0 
- 
- 
V 


S1l2Pll/S212Pll: 
I,=12Anns, 


On-state 
voltage 
VT 
S1l6PII/S216PII: 
I,=16Anns, 
- 
- 
1.5 
Vrms 


I,=2Arms, V,,=24V, Load resistance 
Minimum 
operating 
lop 
Sl12Pll, Sl16Pll: V,•.-120Vrms 
- 
- 
100 
mArms 
current 
S212Pll S216Pll: V =240Vrms 


Sl12Pll 
110 
Output 
Open circuit leak current 
I,eak 
S112Pll, S116Pll: V,••=120Vrms 
- 
- 
S116Pll 
mArms 
S212Pll, S216Pll: V,•.=240Vrms 
S212Pll 
115 
S216Pll 


Zero-cross 
voltage 
Vox 
V'n=24V 
- 
- 
35 
V 
Critical rate of rise of 
dv/dt 
V D=2/3V 
DRM 
30 
- 
- 
V / JiS 
off-state 
voltage 


Transfer 
Isolation 
resistance 
RlSo 
DC500V, 
RH=40-60% 
10'• 
- 
- 
0 


charac· 
Turn-on 
time 
ton 
AC60Hz 
- 
- 
9.3 
ms 
teristics 
Tum- 
off 
time 
tOff 
AC60Hz 
- 
- 
9.3 
ms 
Thermal 
resistance 
I $112Pl1 
- 
- 
2.4 
(Between 
junction 
Sl16Pll 
Rth(j-c) 
°C/W 
I S212Pll 
3.0 
and 
case) 
S216Pll 
- 
- 


Parameter 
Symbol 
MIN. 
MAX. 
Unit 


Input 
Input 
signal 
voltage 
V1N 
22.5 
25.5 
V 


Load supply 
I mml 
Vout 


80 
120 
Vrms 
voltage 
I S212P 11 
80 
240 
Output 


S216Pll 


Frequency 
f 
45 
65 
Hz 


Load 
power 
factor 
caS</> 
50 
100 
% 


Surge Current vs. Power-on Cycle 


(S1l2Pll/S1l6Pll) 


S~ ?Pll 
V .¥Sl16~1l 
\ \ 
~112P11 


./" \\ 


S212P11 
\\ 
\\ 
\ 


f=60Hz 
Tj=2S"C 
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••...... 
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o 
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T c eCl 


Fig. 3 
Surge Current ys. Power-on Cycle 


(S212P11/S216P11) 
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Maximum On-state Power Dissipation ys. 
RMS On-state Current 
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Open Circuit Leak Current ys. 
Supply Voltage 


(S212P11/S216P11) 
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S116P21/S216P21 
2- channel Tyoe 
SSR 
for 
Medium Power Control 


• 
Applications 
1. 
For 
power 
control 
of general 
electronic 


appliances, 
such as copiers 


• 
Features 
1. 
2-channel 
high density 
type 
2. 
Built-in 
zero-cross 
circuit 
& snubber 
circuit 


3. 
With heat sink 
4. 
High repetitive 
peak 
off-state 
voltage 
S1l6P21 VDRM: 400V 
S216P21 VDRM: 600V 
5. 
Isolation 
voltage 


S1l6P21 
VIse: 2,OOOVrms 


S216P21 Vise: 4,OOOVrms 


(Note 1) 
The housing that 
matches 
the 
input 
connector 


is 
the 
AMP- 


made 


171822-3or its equivalents. 


(Note 2) 
2 digit number 
marked 
accord- 
ing to DIN stan- 
dard 


21.5MAX. 


~~ 
2-R25 


~ 
No. 
Tmnmi 


name 


:l 
1 
11 
0. 
2 
12 
..5 


3 
13 


1 
01 
:l 
2 
02 
0.:l 
3 
03 
0 
04 
4 


Internal connection diagram 
I, 
I, 
I, 
:1"'li-~ 
!~j 
l£a-~ 


0, 
0, 
0, 
O. 
(ChI) 
(Ch2) 
Note) A: Zero-cross circuit 


Parameter 
Svmbol 
Ratinlr 
Unit 


Input 
Forward 
voltaire 
V,n 
26 
V 


Reverse voltage 
VR 
6 
V 


uRMS 
on-state current 
(ChI) 
It! 
16 
Anns 


(Ch2) 
It2 
3 
Anns 


Output 
.2Peak one cycle surge current 
(ChI) 
Isa, 
160 
A 


(Ch2) 
1"2 
30 
A 


Repetitive 
peak off-state 
voltage 
S116P21 
VDRM 
400 
V 


S216P21 
600 
V 
S116P21 
"Between 
input and output 
V!SOl 
2,000 


Isolation 
S216P21 
4,000 
Vnns 
voltage 
S116P21 
"Between 
I/O and heat sink 
V1SO' 
2,000 
S216P21 
Operatinlr 
temperature 
ToDr 
-20-80 
'C 
Storalre temperature 
Ts," 
-30-100 
'C 
"Soldering 
temoerature 
Ts01 
260 
'C 


Load supply voltage 
S116P21 
VOUT 
135 
Vnns 
S216P21 
250 
Case temperature 
Tr 
80 Max. 
'c 
* 1 
Derating 
factor is shown in Fig. 1. 
* 2 
AC 60Hz, sine wave 
* 3 
Isolation voltage shall be measured by the dielectric 
withstand 
tester with a zero-cross circuit between input, 
output 
ande heat sink. 
* 4 
For 10 seconds 


Electrical Characteristics 
(Unless 
otherwise 
specified, 
V1n=24V, 
Vou,=120V(SI16P21)/) 
240V(S216P21), 
f=60Hz, 
Load power factor=100% 


(Ta=Tc=25'C) 


Parameter 
Symbol 
MIN. 
TYP. 
MAX. 
Unit 
Pick-up voltaire 
Vou 
- 
- 
18_0 
V 
Input 
Drop-out voltage 
VdO 
1.0 
- 
- 
V 
Input impedance 
R,n 
- 
1,100 
- 
n 
V, 
- 
- 
1.5 
Vrms 
On-state 
voltage 
Condition: Rated on-state 
current 
(ChI) 
100, 
- 
- 
100 
Minimum Operating 
current 
(Ch2) 
1002 
- 
- 
50 
mAnns 


Output 
S116P21 
- 
- 
10 
Open circuit leak current 
S216P21 
Ileak 
- 
- 
15 
mAnns 


Critical 
rate of rise of off-state 
voltage 
dV/dt 
30 
- 
- 
V/J-lS 
Condition: Vd = 2/3V DRM 
Zero-cross voltaire 
Vox 
2 
- 
35 
V 
Turn-on 
time 
Ton 
- 
- 
9.3 
ms 
Transfer 
Turn-off 
time 
TOil 
- 
- 
9.3 
ms 
charac- 
R1so 
1,000 
Mn 
teristics 
- 
- 
Isolation 
resistance 
Condition: DC500V RH=40-60% 


Parameter 
Symbol 
Conditions 
Unit 


Input 
Input signal voltage 
V1n 
22.5-25.5 
V 


Load supply voltage 
I S116P21 
You, 
80-120 
Vnns 
I S216P21 
80-240 
Output 
Frequency 
f 
45-65 
Hz 
Load power factor 
cos</> 
50-100 
% 


Fig. 1 
RMS On-state Current vs. 
Case Temperature 
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\ ,, 
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Fig. 3 
Maximum On-state Power Dissipation 
vs. RMS On-state Current 
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Fig. 5 
Relative Pick-up, Drop-out Voltage vs. 
Ambient Temperature 
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Fig.4 
Maximum On-state Power Dissipation 
vs. RMS On-state Current 
4 


2 
3 


RMS on-state 
current 
IT (Arms) 


S116P41/ 
S216P41 


MUlti-Output Type SSR for Medium Power 
Control 


• 
Features 


1. 
4-output 
high density 
type 


2. 
Built-in 
snubber 
circuit 


3. 
With heat 
sink 
4. 
High repetitive 
peak 
off-state 
voltage 


S116P41 
VDRM: 400V 


S216P41 
VDRM: 600V 
5. 
Isolation 
voltage 


Sl16P41 
VIsa: 1,500Vrms 


S216P41 
Visa: 4,OOOVrms 


• 
Applications 


1. 
For 
power 
control 
of general 
electronic 
appliances, 
such as copiers 


Internal 
connection 


diagram 


III ~ 


leorn 
II 
II 
II 
I. 


~ 


~ 
Deorn 
01 
(h 
0; 
D. 
(Chl) 
(ChZ) 
(Ch3) 
(CM) 


No. 
Tenninal 
name 


I 
learn 
0 
Z 
I, 
v 
3 
I, 
:;§ 
4 
r, 
.58 
5 
I. 


I 
Ocom 
.. 
Z 
0, 
:; .5 
3 
0, 
0.5 
8Ei 
4 
0, 


5 
O. 


#250 Fasten 
terminal 


/ 


14 


Unspecified 
tolerance shall 
be ±O.5mm. 


(Note I) The housing that matches 
the input connector: 
JAPAN 
SOLDERLESS TERMINAL 
MSG. 
CO. LTD. made XHp·5 or its 
equivalent 
Contact: 
SXH·002T·0.6 or its 
equivalent 


(Note 2) 2·digit number marked 
according to DIN standard 
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Parameter 
Svmbol 
Ratin~ 
Unit 


Forward 
volta~e 
V,n 
6.0 
V 
Input 
Reverse 
volta~e 
V. 
6.0 
V 
(ChI) 
III 
16.0 
Arms 


RMS 
on-state 
current 
(Ch2of S1l6P41) 
I, 
5.0 
Arms 
(Ch2-4) 
I" 
3.0 
Arms 


(Chi) 
Is1u 
160 
A 


Output 
., Peak 
one cycle 
surge 
current 
(Ch2of S1l6P4lj 
80 
A 
(Ch2-4) 
1"2 
30 
A 


Repetitive 
peak 
off-state 
voltage 
S116P41 
VDRM 
400 
V 


S216P41 
600 
V 


"Isolation 
voltage 
S116P41 


Visa 
1,500 
Vrms 
S216P41 
4,000" 
Ooeratin~ 
temoerature 
Toar 
-20-80 
"C 
Stora~e 
temperature 
Ts,. 
-30-100 
"C 


'3Solderinl! 
temoerature 
Tso, 
260 
·C 


Load 
supply 
voltage 
S116P41 
VOUl 
135 
Vrms 


I S216P41 
250 
Vrms 
Case 
temoerature 
Tr 
80 Max. 
·C 


* 1 
AC 60Hz, 
sine 
wave 
* 2 
Isolation 
voltage 
shall 
be measured 
by the dielectric 
withstand 
tester 
with 
a zero-cross 
circuit 
between 
input, 
output 
and 
heat 
sink. 
* 3 
For 
10 seconds 
* 4 
Between 
input, 
output 
and 
fin: 2,000Vrms 


Parameter 
Symbol 
MIN. 
TYP. 
MAX. 
Unit 
Pick-up 
voltage 
Vpu 
- 
- 
4.0 
V 
Input 
Drop-out 
voltage 
VdO 
1.0 
- 
- 
V 


Input 
impedance 
R,n 
no 
130 
150 
n 


V, 
- 
- 
1.5 
Vrms 
On-state 
voltage 
Condition: 
Rated 
on-state 
current 


(ChI) 
IOP1 
- 
- 
100 
mArms 
"Minimum 
operating 
current 
(Ch2-4) 
IOP2 
- 
- 
50 
mArms 


Output 
(ChI) 
- 
- 
15 
"Open 
circuit 
leak 
current 
(Ch2-4) 
I1eak 
3 
mArms 
- 
- 


dV/dt 
30 
100 
- 
Vips 
Critical 
rate 
of rise 
of off-state 
voltage 
Condition: 
V d = Z/3V 
don 
Turn-on 
time 
Ton 
- 
- 
1 
ms 
Transfer 
Turn-off 
time 
Torr 
- 
- 
13.5 
ms 
charac- 
R,so 
109 
teristics 
- 
- 
n 
Isolation 
resistance 
Condition: 
DC500V, 
RH = 40 - 60% 


* 5 
Condition: 
At 
applying 
rated 
voltage 
in the 
R load 
* 6 
Condition: 
At 
applying 
AC120V 
(S1l6P41) 
At applying 
ACZ40V 
(SZ16P41) 


Parameter 
Symbol 
Conditions 
Unit 


Input 
Input 
signal 
voltage 
V,n 
4.5-5.5 
V 


Load 
supply 
voltage 
I S116P41 
Vout 
60-140 
Vrms 
I S216P41 
80-240 
Output 
Frequency 
f 
40-70 
Hz 


Load 
power 
factor 
cos'" 
25-100 
% 


Fig, 1 
RMS On-state Current vs. 
Case Temperature 
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Fig. 3 
Maximum On-state Power Dissipation 
vs. RMS On-state Current 
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Maximum On-state Power Dissipation 
vs. RMS On-state Current 
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Fig, 6 
Relative Pick-up, Drop-out Voltage vs. 
Ambient Temperature 
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511 6P42/ 
Multi-Outout Tyoe SSR for Medium Power 
521 6P42 
Control 


• 
Features 


1. 
4-output 
high density 
type 


2. 
Built-in 
zero-cross 
circuit 
(Channell 
only) 
3. 
With heat sink 
4. 
High repetitive 
peak 
off-state 
voltage 


S116P42 
VORM: 
400V 


S216P42 
VORM: 
600V 
5. 
Isolation 
voltage 


Sl16P42 
Visa: 2,OOOVrms 


S216P42 
Visa: 4,OOOVrms 


• 
Applications 


1. 
For 
power 
control 
of general 
electronic 
appliances, 
such as copiers 


Internal 
connection 
diagram 
I. 
I, 
I, 
I, 
learn 
~:c=t;t.;n 
I 
~ 
1 
) 
7 
! 


O. 
0, 
0, 
0, 
Ocom 
Nate) A: Zero·cross 
circuit 
64 


76<0·, 
88 


No. 
Terminal 
name 


1 
Icom 
e 
2 
I, 
'0. 
...., 
3 
I, 
;:l0. 
4 
I, 
..s 


5 
I, 


e 
1 
Ocorn 


'0. 
2 
0, 


" 


3 
0, 
.B- 


4 
0, 
;:l0 
5 
O. 
Note 1) 
The 
housing 
that 
matches 
the 
input 


connector 
is 
the 
JAPAN 
SOLDER- 
LESS 
MSG, 
CO,. LTD. 
made 
H5p· 
SHF·AA, 


Parameter 
Symbol 
Rating 
Unit 


In 
Forward 
voltage 
Vin 
6.0 
V 
put 
Reverse voltage 
Vr 
6.0 
V 


., RMS on-state 
current 
(ChI) 
It! 
16.0 
Arms 
(Ch2-4) 
It2 
3.0 
Arms 


Out 
., Peak one cycle surge current 
(ChI) 
Is", 
160 
A 
put 
(Ch2-4) 
Is", 
30 
A 


Repetitive 
peak off-state 
voltage 
Sl16P42 
VDRM 
400 
V 
S216P42 
600 
V 
S116P42 
ViSO 
2,000 
Vrms 
.3Isolation 
I Between input and output 
VjS01 
4,000 
Vrms 
voltage 
S216P42 
I Between input, output and heat sink 
VtS02 
2,000 
Vrms 
Operating 
temperature 
Topr 
-20-80 
'C 
Storage 
temperature 
Tstg 
-30-100 
'C 
"Soldering 
temperature 
Tso, 
260 
'C 


Load supply voltage 
Sl16P42 
Vout 
135 
Vrms 
S216P42 
250 
Vrms 
Case temperature 
Tc 
80 Max. 
'C 
* 1 
Derating 
factor 
is shown in Fig. 1. 
* 2 
AC 60Hz, sine wave 
* 3 
Isolation voltage shall be measured 
by the dielectric 
withstand 
tester with a zero-cross circuit between input, 
output and heat sink. 
* 4 
For 10 seconds 


(Unless 
otherwise 
specified, 
V,n = 5V, VOU! = 120V 
for Sl16P42!Vou,=240V 
for S216P42, 
(Ta=Tc=25'C) 


f=60Hz, 
Load 
power 
factor = 100%) 


Parameter 
Symbol 
MIN. 
TYP. 
MAX. 
Unit 
Pick-up voltage 
Vpu 
- 
- 
4.0 
V 
Input 
Drop-out voltage 
VdO 
1.0 
- 
- 
V 
Input impedance 
R'n 
110 
130 
150 
(1 
V! 
- 
- 
1.5 
Vrms 
On-state 
voltage 
Condition: Rated on-state 
current 
(ChI) 
lop, 
- 
- 
100 
mArms 
Minimum Operating 
current 
(Ch2-4) 
lop, 
- 
- 
50 
mArms 
Output 
Open circuit leak current 
I1eak 
- 
- 
1 
mArms 


Critical 
rate of rise of off-state 
voltage 
dv/dt 
30 
~ 
- 
V/j1S 
Condition: Vd = 2/3V drm 
Zero-cross voltage 
(ChI) 
Vox 
2 
- 
35 
V 
(ChI) 
Ton, 
- 
- 
9.3 
ms 
Turn-on 
time 
(Ch2-4) 
Ton' 
1 
Transfer 
- 
- 
ms 
charac- 
Turn-off 
time 
Torr 
- 
- 
9.3 
ms 
teristics 
R,so 
10' 
- 
- 
(1 
Isolation 
resistance 
Condition: DC500V, RH =40-60% 


Parameter 
Symbol 
Conditions 
Unit 
Input 
Input signal voltage 
V,n 
4.5-5.5 
V 


Load supply voltage 
I Sl16P42 
Vout 
80-120 
Vrms 
I S116P42 
80-240 
Output 
Frequency 
f 
45-65 
Hz 
Load power factor 
cos'" 
50-100 
% 


Fig. 1 
RMS On-state Current vs. 
Case Temperature 
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Relative Pick-up, Drop-out Voltage vs. 
Ambient Temperature 
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• 
Features 


1. 
Multi-channel, 
high density 
mounting 
type 


5202081: 8-channel 
52010X1: 16-channel 


2. 
RMS on-state 
current 
IT 


5202081: 2Arms 
52010X1: lArms 
3. 
High radiation 
package 
4. 
High repetitive 
peak 
off-state 
voltage 
(V DRM: 600V) 
5. 
Isolation 
voltage 
between 
input and output 


(Visa: 2,500Vrms) 


MUlti-channel Type SSR for 
MediumPower Control 


• 
Application 


1. 
Programmable 
controllers 


i-tlUtiU~titititti 


Al~BBBB~BBBB~ 
18 19 20 21 2223 
24 25 26 27 28 
2930 
31 32 33 34 35 


I 
7.5±O5 
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Parameter 
Symbol 
Rating 
Unit 
5202081 
520lDXl 


Input signal voltage 
V1N 
6 
6 
V 
Input 
Reverse voltage 
VR 
6 
6 
V 
RMS on-state 
current 
In 
2 
1 
Arms 


Total RMSon-statecurrent(Ta=8S'C) 
In 
4.5 
4.5 
Arms 


Total 
RMS 
on-state 
current 
In 
16 
16 
Arms 
(including 
ideal 
heat 
sink) 


Repetitive 
peak off-state voltage 
VDRM 
600 
600 
V 
"Peak 
one cycle surge current 
IsurDel 
60 
60 
A 
"lOOms surge current 
IsurDe2 
40 
40 
A 
Output 
Max.loadpowersupplyfrequency 
fmax 
65 
65 
Hz 


Min.loadpowersupplyfrequency 
fm1n 
45 
45 
Hz 


Load power supply voltage 
VOUl 
265 
265 
Vrms 
Isolation 
voltage 
V'SO 
2,500 
2,500 
Vrms 
Operating 
temperature 
Topr 
-30-+85 
-30-+85 
-c 


Storage 
temperature 
T"g 
-30- +100 
-30- +100 
'C 
"Soldering 
temperature 
Tso1 
260 
260 
'C 


* 160Hz 
sine wave, Ta=25'C, 
Tj=25'C 
start 
*2 
Apply voltage 
between 
input, output 
and heat sink, between 
one output 
channel 
and another 
(5202081), 


between Pin 18 and 26, Pin 27 and Pin 35 (52010Xl) 
using dielectric 
withstand 
tester with zero-cross circuit, 


AC for 1 minute. 


* 3 
For 10 seconds 


Parameter 
Symbol 
Conditions 
MIN. 
TYP. 
MAX. 
Unit 
Pick-up voltage 
Vpu 
- 
- 
3.0 
V 
Input 
Drop-out voltage 
VdO 
1.0 
- 
- 
V 
Input resistance 
R1N 
120 
130 
140 
n 
On-state 
voltage 
VT 
Rated 
on-state 
current, 
- 
- 
1.2 
Vrms 
Ta=2S'C 
Minimum 
operating 
current 
lop 
Rated 
on-state 
voltage 
- 
- 
30 
mArms 
Ta=2S"C 
Output 
Opencircuitleak current 
I1eak 
AC200V 
- 
- 
0.5 
mArms 
Criticalrate of rise of off·statevoltage 
dv/dt 
Ta=8S'C,VD=2/3VDRM 
50 
- 
- 
V/j.tS 


Commutation 
critical 
rate 
of rise 
of off-state 
(dv/dt)c 
Ta-8S"C. VD-2/3VDIIM• 
2 
- 
- 
V/j.tS 
voltage 
(di/dt)c = lA/ms 


Transfer 
Isolation 
resistance 
R1so 
OCSOOV, 
RH=40-60% 
10· 
- 
- 
n 
charac- 
Turn-on 
time 
ton 
Ta=25'C 
- 
- 
1 
ms 
teristics 
Turn-off 
time 
tOft 
Ta=25'C 
- 
- 
14 
ms 
On-state 
power dissipation 
Pon 
Ta=85'C 
- 
- 
1.5 
W 


I 5202081 
Ta=8S'C,VDUT=240V,8ch. 
- 
- 
0.4 
W 
Off-state 
power dissipation 
I 52010Xl 
Porr 
Ta=8S'C,VDUT=240V,16ch. 
- 
- 
0.8 
W 


Parameter 
Symbol 
MIN. 
MAX. 
Unit 
Input signal voltage 
V,n 
3.0 
5.5 
V 
Pick-up voltage 
Vpu 
- 
3.0 
V 
Drop·out voltage 
VdO 
1.0 
- 
V 
Load power supply voltage 
Vou' 
10 
240 
Vrms 
Frequency 
f 
45 
65 
Hz 
Load power factor 
cos</> 
25 
100 
% 


Fig. 1 
RMS On-state Current 
ys. Ambient 
Fig. 2 
RMS On-state Current 
ys. Ambient 
Temperature (S202D81) 
Temperature (S20lDXl) 
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With infinite 
heat sink (8ch. total) 
(2) 
With heat sink (200 x 200 x 2mm All plate) 
(8ch. total) 


(3) 
With heat sink (150 x 150 x 2mm All plate) 
(8ch. total) 
(4) 
With heat sink (100 x 100x 2mm All plate) (8ch. total) 
(5) 
With heat sink (100 x 75 x 2mm All plate) (8ch. total) 
(6) 
With heat sink (100 x 50 x 2mm All plate) 
(8ch. total) 
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Without 
heat sink (8ch. total) 
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Without 
heat sink (lch. only) 
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(1) 
With infinite 
heat sink (16ch. total) 


(2) 
With heat sink (200 x 200 x 2mm All plate) 
(16ch. total) 
(3) 
With heat sink (150 x 150 x 2mm All plate) 
(16ch. total) 
(4) 
With heat sink (100 x 100x 2mm All plate) 
(16ch. total) 
(5) 
With heat sink (100 x 75 x 2mm All plate) 
(16ch. total) 
(6) 
With heat sink (100X50X2mm 
All plate) 
(16ch. total) 


(7) 
Without 
heat sink (16ch. total) 


(8) 
Without 
heat sink (lch. only) 


Fig. 4 
On-state Power Dissipation ys. RMS 
On-state Current (S202D81) 
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Fig. 5 
On-state Power Dissipation vs. 
RMS On-state Current (S20lDXl) 
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Fig. 7 
Pick-up, Drop-out Voltage vs. Ambient 
Temperature (S202D81) 


5 


Ta=25"C 


/ 
J 
/ 
/ 
I 
V 
/ 


1:t 
" 
20 
u 
-;;; 
<:: 
0/) 
'Ui 


" 
10 
0. 
.5 


6 


Input signal 
voltage 
V,N (V) 


Fig. 6 
Repetitive Peak off-state Current vs. 
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Pick-up, Drop-out Voltage vs. Ambient 
Temperature (S20lDXl) 


5 


Reference Data 


Classification 
Parameter 
Fig. No. 
Corresponding 
Model 


Short-circuit 
current 
ys. forward 
current 
1 
PC713V 


Base-emitter 
current 
ys. base-emitter 
voltage 
2 
PC713V 


Relative collector current vs. base-emitter external resistor 
3 
PC713V 


Photocoupler 
Collector dark current vs. base-emitter 
external 
resistor 
4 
PC713V 


DC current 
amplification 
factor 
ys. base current 
5 
PC713V 


Base-emitter 
voltage 
ys. ambient 
temperature 
6 
PC713V 


Collector 
dark 
current 
YS. collector-emitter 
voltage 
7 
PC713V. 
PC817 


Criticalrate of rise ofoff-statevoltagevs.gate capacitor 
1 
S12MDIV 


Criticalrate of riseof off-statevoltagevs. DC off-statevoltage 
2 
S12MDIV 


Holding 
current 
YS. gate 
resistance 
3 
S12MDIV 


Photo thyristor 
Turn-on 
time 
YS. gate 
resistance 
4 
S12MDl 
V 


coupler 
Turn-on 
time 
YS. gate 
capacitor 
5 
S12MDIV 


Surge 
current 
YS. power 
cycling 
6 
S12MDIV 


Peak 
pulse voltage 
YS. capacitor 
(noise 
absorber) 
7 
S12MDIV 


8 
S12MDIV 


Relative collectior current vs. slit width· shielding width 
1 
GPlS50 


Photo interrupter 
Relative collector current vs. slit width, reflecting width 
2 
GP2S01 


3 
GP2S04 


Opaque 
characteristics 
4 
GPlS50 


Fig. 1 
Short-circuit current vs. forward 
current (PC713V) 
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Fig. 2 
Base-emitter current vs. base-emitter 
voltage (PC713V) 
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Collector 
dark 
current 
vs. 
base- 
emitter external resistor (PC713V) 
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Fig. 6 
Base-emitter voltage vs, ambient tem- 
perature (PC713V) 
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Fig, 3 
Relative collector current 
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emitter external resistor (PC713V) 
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Collector dark current vs. collector- 
emitter voltage (PC713V, 
PC817) 
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Critical rate of off-state voltage vs. 
gate capacitor (S12MD1V) 
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Critical rate of off-state voltage vs. 
DC off-state voltage (S 12 M D 1V) 
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Fig. 7 
Peak pulse yoltage ys. capacitance 
(S12MDl V) 
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Surge 
current 
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power 
cycling 
(S12MDl V) 
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Peak puIse yoltage ys. capacitance 
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Relative 
collector 
current 
vs. 
slit 
width' shielding width (GP1S50) 
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vs. 
slit 
Fig.4 
Opaque characteristics (GPlS50) 
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Application Circuits 


(1) 
Serial connection 
and parallel connection 
Fig. 1 shows 
the most basic and commonly 
used circuits 


for driving 
light emitting 
diodes. 


In Fig. l(a), 
a constant 
voltage 
source 
(Vcel is connected 
through 
a current 
limiting 
resistor 
(R) to an LED so that it 
is supplied 
with forward 
current 
(h). The IF current 
flowing 
through 
the LED is expressed 
as IF=(Vcc-VF)/R, 
provid· 


ing a radiant 
flux proportional 
to the IF. The forward 
volt· 


age (VF) of the LED is dependent 
on the value of IF, but it is 
approximately 
to a constant 
voltage 
when setting 
the R. 


Figs. l(b) 
and l(c) show the circuits 
for driving 
LEDs in 


serial 
connection 
and parallel 
connection, 
respectively. 
In 


arrangement 
(b), the current 
flowing 
through 
the LED is 
expressed 
as IF=(Vcc- 
V F . N)/R, while in arrangement 
(c), 
the current 
flowing 
through 
each LED is expressed 
as IF= 
(Vee- V F)/R and the total supply current 
is N XIF, where N 


is the number 
of LEDs. 


The V F of LED has a temperature 
dependency 
of approxi· 


mately 
-1.9m V/"C. 
The operating 
point for load R varies 


in response 
to the ambient 
temperature 
as shown 
in Fig. 2. 


(2) 
Constant 
current 
drive 


To stabilize 
the radiant 
flux of the LED, the forward 
cur- 


rent 
(IF) must 
be stabilized 
by using 
a constant 
current 


source. 


Fig. 3 shows a circuit 
for constantly 
driving 
several 
LEDs 


using transistor. 
Transistor 
(Tr,) 
is biased 
by a constant 
voltage 
supplied 
by a zener diode (ZD) so that 
the voltage 
across 
the emitter 
follower 
loaded 
resistor 
RE is constant, 


thereby 
making 
the collector 
current 
(Ic = IF) constant. 
The 


Ie is given an Ie = IE= (VZ= VBE)/RE. If too many LEDs are 
connected, 
the transistor 
enters 
the saturation 
region 
and 


does not operate 
as a constant 
current 
circuit. 
The number 


of LEDs (N) which can be connected 
in serial 
is calculated 


by the following 
equations. 
Vec- N . V F- VE>VeE(sat) 
VE=VZ-VBE 
These 
equations 
give: 


N(V ee- Vz+ VBE- Vc.(sat))/V 
F 


Figs. 4 and 5 show other costant 
current 
driving 
circuits 


that use diodes 
or transistors, 
instead 
of zener diodes. 


(a) 


Fig. 1 


N 


(b) 
(e) 


Driving Circuit of Light Emitting 
Diode (LED) 
I 
/'Ta=25t 


/Ta<25t 


I 
I 
I 
I 
II 


v 


Current vs. Voltage of Light 
Emitting Diode (LED) 


ZD 
)VZ 


Fig.4 
Constant Current Driving Circuit (2) 
Fig. 5 
Constant Current Driving Circuit (3) 
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Fig. 6 
Connection with 
the TTL Logic 
Circuit (1) 


Fig. 7 
Connection with 
the TTL Logic 
Circuit (2) 


Fig. 8 
Connection with 
the TTL Logic 
Circuit (3) 


(3) 
Driving circuit activated 
by a logic IC 


Figs. 6 and 7 show LED driving 
circuits 
that operate 
in re- 


sponse to digital 
signals 
provided 
by TTL 
or CMOS circuits. 


Fig. 8 shows 
a driving 
circuits 
connected 
with 
an high 
level logic circuits. 


In Fig. 6, a high 
input 
signal 
V1N 
from 
a TTL 
circuit 
makes 
the 
N PN 
transistor 
(Tr I) conductive 
so that 
the 
forward 
current 
(IF) flows through 
the LED. 
Accordingly, 
this circuit 
operates 
in the positive 
logic mode, in which 
a 


high input activates 
the LED. 


In Fig. 7, a low input signal V1N from a TTL 
circuit 
makes 


the PNP transistor 
(Trl) 
conductive 
so that the forward 
cur- 


rent flows through 
the LED. This circuit 
operates 
in the neg- 


ative 
logic mode, in which 
a low input activates 
the LED. 


In Fig. 8, the circuit 
operates 
in the positive 
logic mode, 
and current 
IF is stabilized 
by constant 
current 
driving 
so 


that the radiant 
flux of LED is stabilized 
against 
variations 


in the supply 
voltage 
(V eel. 


(4) 
Driving circuit with an AC signal 
Fig. 9 (a) shows 
a circuit 
in which 
an AC power 
source 
supplies 
the forward 
current 
(lFI) to an LED. A diode (D1) in 
inverse 
parallel 
connection 
with the LED protects 
the LED 


against 
reverse 
voltage, 
suppressing 
the 
reverse 
voltage 


R, 
h, 


Vn j 


AC power 
'V VF2( 
~ 
...•• 
...•• 


source 
D, 


Fig. 9 (a) 
Driving Circuit with AC Power 
Source 


IF' 
t 1\ 
1\ 
0 
V 
V 
t'~ 


applied 
to the LED lower than V F2by using reverse 
voltage 


protection 
diode of LED. 
The LED provides 
a radiant 
flux 


proportional 
to the applied 
AC current, 
(emitting 
only in 
half wave). 


Fig. 9 (b) shows 
the driving 
waveform 
of the AC power 


source. 


Fig. 10 (a) shows 
a driving 
circuit 
which 
modulates 
the 


radiant 
flux of LED in response 
to a sine wave or modula- 


tion signal. 
Fig. 10 (b) shows 
modulation 
operation. 


III 
I 


_'1 
I 
I 
11'1 


I 
I I , 


I 
I 
I 
I I 
<1>, 
=f(h) 
h=f(VF) 


Fig. 10 (b) 
Modulation Operation 


If an LED and light detector 
are used together 
in an 


environment 
of high intensity disturbing 
light, it is difficult 


for the light detector 
to detect the optical 
signal. 
In this 


case, modulating 
the LED drive signal alleviates 
the influ- 


ence of disturbing 
light and facilitates 
signal detection. 


To drive an LED with a continuous 
modulation 
signal, it 


is necessary 
to operate 
the LED in the linear region of the 


light emitting 
characteristics. 
In the arrangement 
of Fig. 
la, a fixed bias (IF') is applied to the LED using R, and R, 
so that the maximum 
amplitude 
of the modulation 
signal 


voltage 
(V'N) 
lies within 
the linear 
portion 
of the 
LED 


characteristics. 
Moreover, 
to stabilize 
the radiant 
flux of 


the LED, it is driven by a constant 
current by the constant 


current 
driving circuit shown in Fig. 3. 
The capacitor 
(c) 
used in Fig.l0 (a) is a DC signal blocking capacitor. 


(5) 
Pulse driving 
LED driving systems fall into three categories: 
DC driv- 
ing system, AC driving 
system 
(including modulation 
sys- 


tems), and pulse driving 
system 
of these driving 
systems 
are most commonly employed. 


Features 
of the pulse driving system: 


CD 
Large radiant 
flux 
® 
Less influence of disturbing 
light 


® 
Information 
transmisson 


CD 
The 
radiant 
flux 
of the LED is proportional 
to its 


forward 
current 
(Ie),but in reality a large IF heats up the 


LED by itself, causing the light-emitting 
efficiency to fall 


and thus saturating 
the radiant 
flux. In this circumstance, 


a relatively 
large 
IF can be conducted 
with no risk 
of 
heating through the pulse drive of the LED. Consequent- 
ly, a large radiant 
flux can be obtained. 


Fig. 11 (a) 
Pulse Driving Circuit Using 
N-gate Thyristor 


® 
When an LED is used in the outdoors 
where disturbing 


light 
is intense, 
the DC driving 
system 
or AC driving 
system which superimposes 
an AC signal on a fixed bias 


current 
provides low radiant 
flux, making 
it difficult 
to 


distinguish 
the signal (irradiation 
of LED) from disturb- 


ing light. 
In other words, the SiN ratio 
is small enough 
to reliably 
detect 
the signal. 
The pulse driving 
system 
provides 
high radiant 
flux and allows 
the detection 
of 


signal variations 
at the rising and falling edges of pulses, 


thereby 
enabling 
the use of LED-light 
detector 
where 


disturbing 
light is intense. 


® 
Transmission 
of information 
is possible by variations 


in pulse width or counting of the number of pulse used to 
encode the LED emission. 
Figs. 11 through 14 show the typical pulse driving circuit. 


Fig. 15 shows the pulse driving 
circuit 
used in the optical 


remote control. 
The circuit shown in Fig. 11 uses an N-gate 


thyristor 
with 
voltage 
between 
the 
anode 
and 
cathode 
oscillated 
at certain 
interval 
determined 
by the time con- 
stant of C . R so that the LED emits light pulse. To turn off 
the N-gate thyristor, 
resistor 
R, must be used so that the 
anode current 
is smaller than the holding current 
(lH), i. e., 


IH> Vcc/R,. 
Therefore, 
the R, has large value, resulting 
in 


a large time constant 
('T"'C 
. R,). and the circuit operates 


for a relatively 
long period to provide 
short pulse widths. 


The circuit shown in Fig. 12 uses a type 555 timer IC to form 
an astable multivibrator 
to produce light pulses on the LED. 


The off-period 
(t,) and the on-period 
(t,) of the LED are 
calculated 
by the following equations. 


t, =ln2 
. (R, +R,) . C, 


t,=ln2' 
R, . C, 
The value of R, is determined 
so that the rating of I'N of 
a 555 timer IC is not exceeded, i. e., 5, > Vcc/I'N. 


This pulse driving circuit uses a 555 timer IC to provide 
wide variable 
range 
in the oscillation 
period and light-on 


time. 
It is used extensively. 


Fig. 12 (a) 
Pulse Driving Using 
a 555 Timer IC 


OFF 
ON 
~ 


~ 
Fig. 12 (b) 
Output Waveform 
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OFF 
ON 
~ 


I 
t, 
.1 
t2 
I 


Fig. 13 (a) 
Pulse Driving Circuit Using 
Astable Multivibrator 
Fig. 15(a) shows an LED pulse driving 
circuit 
used for the 


light 
projector 
of 
the 
optical 
remote 
control 
and 
optoelectronic 
switch. 
The circuit 
is arranged 
by combin- 


ing two 
different 
oscillation 
circuits 
i. e., a long 
period 
oscillation 
(f,) superimposed 
with a short 
period 
oscillation 
(f,) as shown 
in Fig. 15(b). 
Frequencies 
f, and f, can be set 


independently. 


The circuit 
shown 
in Fig. 13 uses transistors 
to form an 


astable 
multivibrator 
for pulse driving 
an LED. 
The 
off- 
period 
(t,) of the LED is given by C, . Rio while its on-period 


(t,) is given by C,' R,. 
For oscillation 
of this circuit, 
resis- 


tors must be chosen so that the R, /R, and R,/R, 
ratios 
are 


large. 
The circuit 
shown in Fig_ 14 uses a CMOS logic IC (inver- 


ter) to form an oscillation 
circuit 
for pulse driving 
an LED. 


The pulse driving 
circuit 
using a logic IC provides 
a rela- 
tively short 
oscillation 
period 
with a 50% duty cycle. 


(l) 
Fundamental 
photodiode 
circuits 
Figs. 16 and 17 show the fundamental 
photodiode 
circuits. 
The 
circuit 
show 
in Fig. 16 transforms 
a photocurrent 
produced 
by a photodiode 
without 
bias into a voltage. 
The 
output 
voltage 
(V OUT) is given as VOUT =Ip . RL. It is more or 


less 
proportional 
to the 
amount 
of incident 
light 
when 


V OUT < Voe. 
It 
can 
also 
be 
compressed 
logarithmically 


relative 
to the amount 
of incident 
light when V OUT is near 


Voe. (Voe is open-terminal 
voltage 
of a photodiode.) 


Fig. 16(b) shows 
the operating 
point 
for a load resistor 


(Re) without 
application 
of bias to the photodiode. 


Fig. 17 shows a circuit 
in which the photodiode 
is reverse- 


biased by Vee and a photocurrent 
(Ip) is transformed 
into an 


output 
voltage. 
Also in this arrangement, 
the VOUT is given 


as V OUT = Ip· RL. An output voltage proportional 
to the amount 


of incident 
light 
is obtained. 
The 
proportional 
region 
is 
expanded 
by the amount 
of Vee {proportional 
regin: V OUT < 


(Voe +V eel). 
On the other hand, application 
of reverse 
bias 


to the photodiode 
causes 
the dark 
current 
(ld) to increase, 


leaving 
a voltage 
of Id' RL when the light is interrupted, 
and 
this point should be noted 
in designing 
the circuit. 


Fig. 17(b) shows the operating 
point for an load resistor 
RL with reverse 
bias applied 
to the photodiode. 
Features 
of 
a 
circuit 
used 
with 
a 
reverse-biased 


photodiode: 
<D 
High speed response 
® 
Wide proportional 
range 
of output 
Therefore, 
this circuit 
is generally 
used. 
The response 
time is inversely 
proportional 
to the reverse 


bias voltage 
and is expressed 
as follows. 


EV1 <EV2 <EV3 


I 


(a) 
(b) 


Fig. 16 
Fundamental Circuit of Photodiode 
(without Bias) 


(a) 
(b) 


Fig.17 
Fundamental Circuit of Photodiode 
(with Bias) 


r=Cj' 
RL 
1 


Cj=A(Vo-VR)--;;- 


Ci junction 
capacitance 
of the photodiode 


RL: load resister 
yo: diffusion 
potential 
(O.5-0.9V) 


V R: Reverse 
bias voltage 
(negative 
value) 


n: 2-3 


(2) 
Photocurrent 
amplifier circuit using the transistor 
of 


photodiode 


Fig. 18 and 19 show photocurrent 
amplifiers 
using tran· 


sistors. 


The circuit 
shown in Fig. 18 are most basic combinations 
of 
a photodiode 
and 
an 
amplifying 
transistor. 
In 
the 
arrangement 
of Fig. 18(a), the photocurrent 
produced 
by the 


photodiode 
causes the transistor 
(Tr,) to decrease 
its output 
(V OUT) from high to low. 
In the arrangement 
of Fig. 18(b), 


the photocurrent 
causes 
the V OUT to increase 
from low to 


high. 
Resistor 
RBEin the circuit 
is effective 
for suppressing 


the influence 
of dark 
current 
(ld) and is chosen 
to meet the 
following 
conditions: 


RBE<V BolId 
RBE>VBE/{Ip-Vee/(RL 
. hFE)} 


Fig. 19 shows 
simple 
amplifiers 
utilizing 
negative 
feed· 


back. 
In the circuit 
of Fig. 19(a), the output 
(V OUT) is given as 


V OUT = Ip . R, +IB . R, +V BE 
This 
arrangement 
provides 
a large 
output 
and relatively 


fast response. 


The circuit 
of Fig. 19(b) has an addtional 
transistor 
(Tr,) 


(a) 
(b) 


Fig. 18 
Photocurrent Amplifier Circuit 
Using Transistor 


(a) 
(b) 


Fig. 19 
Photocurrent Amplifier Circuit with 
Negative Feedback 


(3) 
Amplifier circuit u3ing operational 
amplifier 


Fig. 20 shows 
a photocurrent-voltage 
conversion 
circuit 


using an operational 
amplifier. 
The output voltage 
(V OUT) is 
given 
as V OUT =Ip 
• R, (Ip '" I,C>. The 
arrangement 
utilizes 
the characteristics 
of an operational 
amplifier 
with 
two 


input terminals 
at about zero voltage 
(imaginary 
grounded) 
to operate 
the photodiode 
without 
bias. 
It has no influence 


of dark 
current. 
The circuit 
provides 
an ideal short-circuit 


current 
(I,C> in a wide operating 
range. 


Fig. 20(b) shows the output 
voltage 
vs. radiant 
intensity 
characteristics. 
An arrangement 
with no bias and high impe- 


dance loading to the photodiode provides the following features. 


<D 
Less influence 
by dark 
current 


~ 
Wide linear 
range 
of the photocurrent 
relative 
to the 
radiant 
intensity. 


Fig_ 21 shows a logarithmic 
photocurrent 
amplifier 
using 
an 
operating 
amplifier. 
The 
circuit 
uses 
a logarithmic 


diode 
for the logarithmic 
conversion 
of photocurrent 
into 


an output 
voltage. 
In dealing 
with a very wide irradiation 


(b) 


Fig. 20 
Photocurrent Amplifier Using an 
Operational Amplifier (without Bias) 


Fig. 21 
Logarithmic Photocurrent Amplifier 
Using an Operational Amplifier 


intensity 
range, linear amplification 
results 
in a saturation 
of 


output 
because 
of the limited 
linear 
region 
of the opera- 


tional 
amplifier, 
whereas 
logarithmic 
compression 
of the 


photocurrent 
prevents 
the saturation 
of output_ 
With 
its 
wide 
measurement 
range, 
the 
logarithmic 
photocurrent 
amplifier 
is used for the exposure 
meter 
of cameras. 


(4) 
Light detecting 
circuit for modulated 
light input 
Fig. 22 
show 
a light 
detecting 
circuit 
which 
uses 
an 


optical 
remote 
control 
to operate 
a television 
set, air condi- 


tioner, 
or other devices. 
Usually, 
the optical 
remote control 


is used in the sunlight 
or the illumination 
of a fluorescent 


lamp. 
To alleviate 
the influence 
of such an disturbing 
light, 


the circuit 
deals with pulse-modulation 
signals. 


The 
circuit 
shows 
in Fig. 22 detects 
the light 
input 
by 


differentiating 
the rising and falling edges of a pulse signal. 


To amplify 
a very small 
input signal, 
an FET 
providing 
a 


high input impedance 
is used. 


Rs 


C2f-----<:> VOUT 


Fig. 22 
Light Detecting Circuit for Modulat· 
ed Light Input PIN Photodiode 


(5) 
Color sensor 
amplifier circuit 
Fig. 23 shows 
a color 
sensor 
amplifier 
using 
a semicon- 


ductor 
color sensor. 
Two 
short 
circuit 
currents 
(I'C1>1,02) 


conducted 
by two 
photodiodes 
having 
different 
spectral 


sensitivities 
are compressed 
logarithmically 
and applied 
to 
a subtraction 
circuit 
which 
produces 
a differential 
output 
(VOUT).The output 
voltage 
(VOUT)is formulated 
as follows. 


VOUT=kqT . log( IIs(2) • A 
sel 


Where 
A is the gain 
of the differential 
amplifier. 
The 
gain becomes 
A=R,/R, 
when R1=R, 
and R,=R., 
then 


VouT=kT 
'log(~)' 
& 
q 
ISel 
R. 


The 
output 
signal 
of the semiconductor 
color 
sensor 
is 
extremely 
low level. 
Therefore, 
great care must be taken in 


dealing 
with the signal. 
For example, 
low-biased, 
low-drift 
operational 
amplifiers 
must be used, and possible 
current 
leaks on the surface 
of P. W. B. must be taken 
into account. 


(6) 
Fundamental 
phototransistor 
circuits 
Figs. 24 and 
25 show 
the 
fundamental 
phototransistor 


circuits. 
The 
circuit 
shown 
in Fig. 24(a) 
is a common- 


emitter 
amplifier. 
Light input at the base causes the output 
(VOUT)to decrease 
from high to low. 
The circuit 
shown 
in 


Fig. 24(b) 
is a common-collector 
amplifier 
with an output 
(VOUT) increasing 
from low to high in response 
to light input. 


For the above circuits 
in Figs. 24(a) and 24(b) to operate 
in 
the switching 
mode, the load resistor 
(Rcl should 
be set in 


relation 
with the collector 
current 
(Iel as Vee<RL 
• Ie. 
The circuit 
shown in Fig. 25(a) uses a phototransitor 
with 


a base terminal. 
A RBEresistor 
connected 
between 
the base 
and emitter 
alleviates 
the influence 
of a dark 
current 
when 


Vcc 
Vcc 


RL 


--- 
VOUT 
-- 


--- 
~Ic 
VOUT 
-- 


(a) 


Fig. 24 


(b) 


Fundamental Phototransistor 
Circuit ( I ) 


(a) 
(b) 


Fig. 25 
Fundamental Phototransistor 
Circuit (II) 


operating 
at a high temperature. 
The circuit 
shown in Fig. 
25(b) 
features 
a cascade 
connection 
of the grounded-base 
transistor 
(Trl) so that the phototransistor 
is virtually 
less 


loaded, 
thereby 
improving 
the response. 


(7) 
Amplifier circuit using transistor 


Figs. 26(a) and 26(b) show the transistor 
amplifers 
used to 
amplify 
the collector 
current 
of the photo transistor 
using a 
transistor 
(Trl). 
The 
circuit 
in Fig. 26(a) 
increases 
the 
output 
from high to low in response 
to a light input, while 


the Fig. 26(b) circuit 
increases 
output 
from low to high in 
response 
to light input. 
The value of resistor 
R. depends 
on 


the 
input 
light 
intensity, 
ambient 
temperature, 
response 
speed, etc., to meet the following 
conditions. 


R1< VBElIeEO,R. >VBElIe 


Where leBo is the dark current 
of photo transistor 
and Ie is 
the collector 
current. 


(8) 
Modulated 
signal detection 
circuit 


Figs. 27(a) 
and 27(b) 
show the circuits 
used to detect 
a 
modulated 
signal 
such 
as 
an 
AC or 
pulse 
signal. 
The 
photo transistor 
has 
a 
base 
terminal 
with 
a 
fixed 
bias 


through 
resistors 
R1 and R,. 
An R. emitter 
resistor 
main- 


Vcc 


R3 
R, 


VOUT 


Tr, 


R2 
+ 
C 


(a) 
(b) 


Fig. 27 
Modulated Signal Detection Circuit 


---------------SHARP--------------- 
814 


tains 
the DC output 
volt~ge 
constant. 
A modulated 
signal 


provides 
a base current 
through 
bypass 
capacitor 
C causing 


current 
amplification 
so that the signal 
greatly 
amplified. 


(9) 
Amplifier circuit using operational 
amplifier 


Fig. 28 shows a current· voltage 
conversion 
circuit 
using 
an operational 
amplifier. 
Its output 
voltage 
(VOUT) 
is ex- 
pressed 
as V OUT =Ie . R1. 


The current-voltage 
conversion 
circuit 
for the phototran- 


sistor 
is basically 
identical 
to 
that 
for 
the 
photodiode, 


except 
that the phototransistor 
requires 
a bias. 
The circuit 


shown in Fig. 28(a) has a negative 
bias (- V) for the emitter 


against 
the 
virtually 
grounded 
collector 
potential. 
Fig. 


(b) 


Fig. 28 
Amplifier Circuit Using an 
Operational Amplifier 


28(b) 
shows 
the 
output 
voltage 
vs. irradiation 
intensity 
characteristics_ 


(10) 
Auto-stroboscope 
circuit 


Fig. 29 shows the auto-stroboscope 
circuit 
of the current 


cut type. 
This 
circuit 
is most 
frequency 
used because 
of 
advantages 
such 
as continuous 
light 
emission 
and 
lower 


battery 
power 
consumption. 
When the switch 
is the ON-state, 
the SCR, and SCR, turn 
on to discharge 
capacitor 
C. so that 
the 
xenon 
lamp 
is 
energized 
for to emit light. 
The anode 
of the SCR, is then 
reverse- biased, 
causing 
it to turn 
off and light emission 
of 
the xenon 
lamp 
ceases. 
The 
irradiation 
time 
is set auto- 
matically 
in response 
so variations 
in the cell ector current 
of the phototransistor. 
This follows the intensity 
of reflect- 
ed light from the object and the value of C1 in the circuit. 
In 
other words, the irradiation 
time is long for a distant 
object, 
and short 
for a near object. 


~SW 


For the effective 
use of photocouplers, 
the usage 


utilizing 
the features 
and fundamental 
circuits 
using 
photocouplers 
are described 
as below. 


(l) 
Logic gate circuit using photocouplers 
Fig. 30 shows logic gates 
using photocouplers 
and 


their associated 
truth tables. 
The circuit of Fig. 30(a) 
forms an AND gate 
while the circuit 
of Fig. 30(b) 


forms an OR gate. 
These circuits 
are converted 
to a 


NAND gate and NOR gate, respectively, 
when the RL 


load resistor 
are connected 
to the collector. 


(2) 
Level conversion 
circuit 
Fig. 31 shows simple level converters 
using a photo- 
coupler. 
The circuit simple level converters using a pho- 
tocoupler. 
The circuit shown in Fig. 31 (a) converts the 
MOS level to the TTL level. Because of the small out- 
put current 
from the MOS IC, a photocoupler 
with a 
high current transfer ratio (CTR) at low input is required. 


The circuit shown in Fig. 31(b) is a Schmitt 
trigger 
arranged 
using a photocoupler 
and transistor 
and an 


convert 
a signal into an arbitrary 
level. 


(3) 
Isolation amplifier 


Fig. 32 shows a non-modulated 
isolation 
amplifier 
operable 
with low-frequency 
signals. 
In the arrange- 
ment, the photocoupler 
input is biased by DC forward 


current which is superimposed by a low-frequency signal. 
This gives the operating 
region of the good linearity 
of photocoupler. 
The DC bias current is adjusted by VR1• 


(4) 
Noise protection 
Fig. 33 shows some noise protection 
examples. 
The 
example shown in Fig. 33(a) includes the parallel connec- 
tion of a capacitor 
(C1) and resistor (R1) across the input 
of the photocoupler 
where relatively long signal lines are 
connected for example where a computer and a terminal 
unit. 
The larger the capacitance 
of C1, the more effect 
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(e) 


Noise Protection Example 


is expected, although signal propagation time issacrificed. 


The examples in Figs. 33(b) and 33(c) use a photocou- 


pier with a base terminal. Example (b) is effective against 
noise, but only in exchange for the responsetime,whileex- 
ample (c) tends to have low current transfer ratio (CTR). 
However, when the photocoupler is operated in the 
switching mode, the base terminal tends to be affected 
by noise. Therefore, the use of photocouplers without 
a base terminal is recommended. 


(5) 
Lamp driving circuit and relay driving circuit 
Figs. 34 and 35 show circuits for driving a lamp and 


relay, 
respectively, 
directly 
at 
the 
output 
of the 


photocoupler. 


For this purpose, a photocoupler is suitable includ- 


ing a Darlington transistor providing a high CTR. The 
circuit shown in Fig. 34 includes a R, resistor 
for 


supplying a preheating 
current to the lamp so as to 
prevent 
a rush current 
in lighting the lamp. 
The 
circuit in Fig. 35 includes a diode Dj for suppressing a 
counter-electromotive 
voltage 
produced 
when 
the 


relay is under the OFF-state. 


(6) 
Current monitoring circuit 
The current monitoring circuit shown in Fig. 36 is 


designed to detect and indicate leak current in a circuit 
using a photocoupler. 
The LED indicator lights off if 
the leak current exceeds the VFIR, value. 


o' 
0 Relay 


- 
Vcc, 


.:::: LED 


indicator 


(7) 
Solid state relay 
(7-1) 
Solid state relay using photocoupler 
Fig. 37 shows a solid state 
relay circuit 
using a 


photocoupler. 
Fig. 37 
includes 
an 
input 
circuit, 


photocoupler, thyristor for triggering, rectifying diode 
bridge, snubber 
circuit, 
and high power 
triac. 
In 
operation, the photo coupler turns on the thyristor for 
triggering and its ON-current activates the high power 
triac to drive the load. 
Because of a low collector 
withstand voltage and the low output current of the 
photocoupler, 
a thyristor 
for triggering 
is needed to 


interface 
it with a power control devices such as a 
power triac or power thyristor. 


By appropriately 
choosing the Rj and R, values, a 


high sensitive solid state relay having a wide range of 
input signal of the photocoupler type is realized. 
The 
zero-cross 
voltage 
is determined 
from the voltage 
division ratio by R. and Rs. 
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R, 
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0, 
Rs 


06 


(7·2) 
Solid state 
relay using photothyristor 
coupler 


Fig. 38 shows the drive circuit 
of thyristor 
using a 


half·wave 
control type photothyristor 
coupler. 


Fig. 39 shows the drive circuit of triac using a half· 
wave control type photothyristor 
coupler. In this circuit, 


D, - D, rectifying 
bridges are required 
for AC control 
using a half-wave 
control type photothyristor 
coupler. 


Fig. 40 
shows 
the drive 
circuit 
of triac 
using 
a 


full-wave control type photothyristor 
coupler. 


In each 
figure, 
R, 
is a resistor 
used 
to 
prevent 
mistriggering 
of a large power thyristor 
and triac by 


leak current 
(lDRM) when the photo thyristor 
coupler 
is 
OFF. 
Therefore, 
the setting 
is required 
by checking 
photothyristor 
coupler 
(lDRM), 
and gate trigger 
current 
(leT) of a large power thyristor 
and triac. 
RSl> 
RS2 and 
Cs form the snubber circuit. 


RS1 
Rsz 


Photothyristor 
coupler 


Fig.38 
Large Power Thyristor Drive Circuit 
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Fig. 40 
Triac Drive Circuit (II) 
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(7-3) 
Solid state 
relay using phototriac 
coupler 
Fig. 41 shows a basic operation 
circuit of triac using 


a phototriac 
coupler. 
Fig. 42 shows a circuit 
example 
of controlling 
for- 


ward and reverse rotation 
of the motor, using a control 


signal as one example 
of phototriac 
coupler 
applica- 
tion circuit. 


R1 


(Zero-cross circuit is not built-in.) 


Zero- 
cross 
circuit 


(Zero-cross circuit is built-in.) 


Fig.41 
Triac Drive Circuit (III) 


(7-4) 
Input drive circuit 
Fig. 43 shows the input drive circuit 
of solid state 
relay (SSR). (a) and (b) operate with a positive signal, 
and (c) and (d) operate 
with a negative 
signal. 
(b) and 


(c) are effective 
when the output 
current 
of control 


circuit is small. 


(e) is a drive circuit 
using IC (TTL/DTL), 
which 


operates 
when IC is in "L"-state. 
(f) and (g) are drive circuits using CMOS IC, each of 
which 
cannot 
drive 
the 
primary 
side 
of SSR 
with 


CMOS IC only; it therefore 
drives via a transistor. 


-----------------SHARP'----------------- 


819 


(a) 
NPN transistor drive ( I ) 


R, 


~ 


' 
Vcc 


R, 
~ 


TTL, DTL 
SSR 


Fig. 43 


(8) 
Arrival bell signal detection 
of telephone 
Fig. 44 shows a circuit 
for transmitting 
an arrival 
bell signal to a telephone 
related 
device while main· 
taining the electrical 
isolation 
beween the device and 
the telephone subscriber 
line. The ring signal is an AC 


signal (75Vrms, 16Hz) superimopsed 
on the 48V line. 


Non·polarized 
photocoupler 
(designed for AC input 
response) is suited for this purpose. 


(9) 
Telephone line interface 


Fig. 45 shows an interface circuit used to link a tele· 


Subscriber line 
(75Vrms, 16Hz) 


Fig. 44 
Telephone Arrival Bell Signal 
Detection 


Input Drive Circuit 


phone related 
device to the telephone 
line. 
Through 
parallel 
connections 
of 
photocouplers, 
telephone 


related 
devices can be linked to the telephone 
line. 


GND 


Fig. 45 
Telephone Line Interface 


(10) 
Telephone line polarity detection (ring counter) 
Fig. 46 shows an example of a photocoupler 
used for 


the polarity 
detecting 
circuit 
in telephone 
line. 


o--l 


Telephone 
line 


Photocoupler 
PC829 


Positive 
electrode 
Negative 
electrode 


detection 
output 
detection 
output 


Fig. 46 
Telephone Line Polarity 
Detection 


Circuit 
(11) 
Dial pulse monitor circuit 
Fig. 47 shows an example in which a photocoupler 
is 
actuated 
due to dial 
pulse current 
if the circuit 
is 
connected 
to the telephone 
line, the light detector 
side 
of photocoupler 
operates 
as a dial pulse monitor 
cir- 


cuit. 
Photocoupler 


PC713V, 
PC703V 


Telephone 
line 
Dial pulse 
output 


An AC servo motor 
is connected 


to terminals 
U, V and W. 


(12) 
Power control circuit by bell signal 
Fig. 48 shows an application 
example 
for ON /OFF 


switching 
of the power supply of a particular 
equip- 
ment by a telephone 
bell signal. 


Fig.48 
Power Control Circuit by 
Bell Signal 


AC 
power 
line 


Fig.49 
Servo Motor Driving Circuit 
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(13) 
Servo motor driving circuit 
Fig. 49 shows an inverter-type 
AC servo motor speed 


control circuit. 
A transistorized 
inverter is featured to 
readily control an AC motor in a wide speed range. 
It 


is increasingly 
used 
in appliances 
such 
as 
aircon- 


ditioners. 
The photocoupler 
is used to drive the power transis- 
tor base amplifier 
so that it interfaces 
with a micro· 
computer. 
Because 
of high surge voltage 
applied 
to 
the PWM base signal circuit (input) and driver circuit 
(output) at the switching 
of magnetic 
polarity, 
a high 


noise resistance 
(high dv/dt) 
photocoupler 
is used. 


(14) 
Servo motor braking control circuit 
Fig. 50 shows a servo motor braking 
control circuit 
in which a photocoupler 
is used to separate 
the control 


circuit from the brake driving circuit. 
A serial connec- 
tion of C2 and R7 across the coil is designed to absorb 
the inductive current 
by the coil. 
C, is used to absorb 
high frequency 
noise on the DC power line. 


(15) 
Switching regulator 
circuit 
Fig. 51 shows a switching 
regulator 
curcuit using a 


photocoupler. 
In operation, 
the AC power line voltage 
is rectified 


into a DC voltage and is inverted into an AC voltage of 
around 
50kHz. 
It is then converted 
back 
to a DC 
voltage 
by a choke-input 
rectifying 
circuit. 
The out- 


put voltage 
is determined 
by the values of R" R2, and 


ZD. 


(16) 
Chopper circuit 
Fig. 52 
shows 
a chopper 
circuit 
featuring 
high 
response and low signal amplification. 


Conventional 
choppers 
are 
formed 
by FETs 
and 


transistors 
and create 
problems 
by switching 
spike 


noise which adversely 
affects the output signal. 


Use of a photocoupler 
allows electrical 
isolation 
of 
the control and amplifying circuits. 
A small signal can 
then readily 
be amplified 
with no affect 
from spike 


noise. 


II Motor brake coil 


ov 
Fig. 50 
Servo Motor Brake Control Circuit 


Pulse width 
modulation 


Fig. 51 
Switching Regulator Circuit 
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(17) 
Electrostatic 
printer control circuit 
In the electrostatic 
printer, 
the print 
head driving 
circuit 
which 
operates 
at high voltage 
is separated 


from the control circuit. 


A photocoupler 
with 
a high 
isolation 
voltage 
between the input and output 
is useful in the electro· 


static printer 
control circuit. 


Fig. 53 shows an electrostatic 
printer control circuit 
using a photocoupler. 


(18) 
Photocoupler 
application 
fields 


Table 1 summarizes 
the industrial 
applications 
of 


the photocouper. 


-VCC2 


\~-----~/ 
\_--------------'/ 


Low·voltage circuit 
High-voltage circuit 


Field 
Equipment 
Applications 
A 
Computer periph- 
Computer 
periph- 
Interface circuit between computer and peripheral 


era I 
erals and I/O units 
Battery backup circuit 


B 
Control equip- 
Programmable 
con- 
Isolation circuit in input unit 
ment 
trollers, numerical 
Contact input circuit for small signal 
control machines 
Isolation of signal transmission system 
Servo motor control circuit 


Power 
control, 
dis- 
Current monitoring circuit 
tribution board 
Contact input circuit 
Noise protection circuit 
AC power line monitoring circuit 
Ground isolation 


Elevator, auto-door 
Isolation of signal transmission 
system 


Auto-door control circuit 
Others 
Self-hold switch circuit 
Lamp and relay driving circuit 


C 
Instrument 
Measuring, 
testing 
Isolation of signal transmission 
system (line driver, line receiver) 
instruments 
I/O isolation of isolation amplifier 
Inductive noise protection circuit 
Level conversion circuit 
D 
Office equipment 
Copiers, facsimiles 
Ground isolation 
Power circuit (primary-secondary 
isolation) 
Printers 
High voltage control circuit of electrostatic 
printer 


Printer drive circuit 
I/O interface 
E 
Automatic 
ven- 
I/O interface 


dors 
Commodity /ticket 
selection circuit 


F 
Home appliances 
Television sets 
Audio multiplexing circuit isolation 
R . G . B signal interface 
Power circuit 


Electronic 
sewing 
Motor control circuit 


machines 
Microwave 
oven, 
Ground isolation 
room heaters 
I/O interface 
Air-conditioners 
Inverter control base amplifier circuit 
Over-current detection circuit 
G 
Audio equipment 
Players, 
cassette 
Power circuit (primary-secondary 
isolation) 
tape recorders 
Isolation of signal transmission system 
H 
Telephone sxstem 
Telephone sets 
Dial pulse monitoring circuit 
Ring signal counter circuit 
Chiming circuit 
Modem switching circuit 


Exchangers 
Subscriber line/control 
system separation 
I 
Power supply unit 
Switching 
regula- 
Pulse width modulation circuit 


tors 
Feedback circuit 
Isolation between primary and secondary 


J 
Others 
SSR 
Isolation between primary and secondary 
Motor control 
Over-current detection circuit of induction motor 
Braking control circuit of servo motor 
Chopper circuit 


10-4 
Photointerrupter 
application circuits 


Photo interrupters 
are used to detect the passage of, 


existence 
of an object. 
Accordingly, 
an output digital 


signal, i.e., high or low, is required in most applications. 
Photointerrupters 
fall into two categories: 
transmis· 


sive and reflective. 
Many variations 
in performance, 


such as detecting 
gap width, resolution 
and focal dis- 


tance are provided to meet various 
application 
needs. 


The fundamental 
circuits for operating 
a photointer- 


rupter are described 
below. 


(1) 
DC signal processing 
circuits 
Fig. 54 shows signal processing 
circuits 
for a tran· 
smissive type photo interrupter. 


This 
type 
of photo interrupter 
provides 
an output 
signal 
with 
a relatively 
large 
S!N 
ratio, 
allowing 


detection 
of an object with a simple circuit 
as shown 
below. 
Circuits (a), (b) and (c) are used with a logic 
circuit, while (d) is used in the case of a large current 
leaks. 
The voltage 
division 
by resistors 
R, and R, 
determine 
the threshold 
level of detection. 


(2) 
AC signal processing 
circuits 


Fig. 55 shows the signal 
processing 
circuits 
of a 


reflective 
type photo interrupter. 
This type of photo interrupter 
provides a very small 
output signal with an inferior 
S!N 
ratio. 
Therefore, 
the AC signal processing 
circuit eliminates, 
disturbing 
light and amplifies 
only a varying 
signal. 


Circuit (a) is fixed level slicing. 
(b) is a floating level 


slicing, and (c) is light level compensating 
circuit. 


Fig. 55 
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(e) 


AC Signal Processing Circuits 


(3) 
Detection of moving objects 
Fig. 56 shows a circuit example 
including a tran- 


smissive type photo interrupter 
for detecting a moving 
object, such as a coin. In operation, the output (VOUT) 
is high when the object is absent and low for a certain 
period as the object passes through 
the gap of the 
photo interrupter. 
The duration 
of a "low" signal is 


determined from values C. and R•. 


(4) 
Detection of paper moving direction and speed 


The circuit in Fig. 57 includes two photo interrupters 
disposed 
at a certain 
interval 
so that 
the moving 
direction and speed of a sheet of paper are detected by 
the outputs of the circuit. 


(5) 
Detection of a tape edge 


The circuit in Fig. 58 is designed to correct the edge 
position 
of tape 
when 
wound 
on 
a 
reel. 
Two 
photo interrupters are located at both edges of the tape. 
The 
circuit 
provides 
differential 
output 
VOUT! 
and 


VOUT2. 
The reel position is controlled in the traversing 
direction 
so that 
the difference 
between 
VOUT! 
and 


VOUT' 
is zero. 


(6) 
Detection of disk rotation 
Fig. 59 shows a circuit designed to detect the num- 
ber of rotations 
of a disk using a transmissive 
type 
photo interrupter. 
The slit signal are converted 
into 
digital signal as shown in Fig. 60 and are used for 
motor speed control. 


Fig. 57 
Paper Moving Direction and 
Speed Detections 


VOUT1 


YOUTZ 


Fig. 58 
Tape Edge Detection 
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(7) 
Detection of arm angle in record player 
Fig. 61 shows a mechanism 
for correcting the angular 
deflection 
of the player tone arm using the differential 


outputs of two photointerrupters 
so that the tone arm is 
always parallel to the tangent of the grooves in the disk. 


(8) 
Detection of cassette 
tape end 
Fig. 62 shows a circuit designed to detect the end of cas- 


sette tape using a reflective tape photointerrupter 
so that 
the tape driving motor is deactivated at the end of the tape. 


B 
Slit formed in the disk 
00 


Fig. 60 
Detected Signal Waveform 
Using Disk 
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Fig. 62 
Tape End Detection in Cassette Desk 
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(10) 
Weight detection 
in electronic balance 


Fig. 64 shows a weight detection example in electronic 


balance. 
Two photointerrupters 
are used together 
to 
count the number of slits formed in the disk and to discrim- 
inate the upward and downward 
movement of the tray. 


(11) 
Speed alarm device 
Fig. 65 shows the mechanism 
and circuit of a speed 


alarm device in which a disk is provided coaxially 
on 


the speedometer 
pointer and the associated 
photointer- 
rupter 
responds 
to the output 
section 
of the disk to 
activate 
the acoustic 
element. 


(12) 
Upper/lower 
limit detection 
in measuring 
instrument 


Fig. 66 shows a mechanism 
and circuit for detecting 


Pointer 


/, 
Upper 
limit 


Lower 
limit 
~' 
\) 
6PT1 


PT2 
0 
0, 
GL1 


GL2 '0 


the upper 
and lower 
limit 
on the 
instrument 
scale 


indicated 
by the pointer. 
The 
instrument 
pointer 
is 


provided with a mask tab which moves in the gap of 
the photointerrupters 
located 
at the upper and lower 
limit positions 
of the scale. 
The circuit 
lights a red 


LED when the pointer reaches the upper limit, a yellow 
LED when the lower limit is reached, 
or a green LED 
when the pointer 
is within the proper range. 


(13) 
Card mark reader 


Fig. 67 shows a card mark detecting 
circuit operat- 


ing according 
to the floating 
level slice system using 


the envelope circuit. 
The circuit is highly sensitive and 
less affected 
by paper quality and smears. 
Yet it per- 


forms consistently 
even if the sensor output falls by half. 
Although 
the marking 
must be done carefully, 
par- 


ticularly 
to prevent faint or thin marks and imperfect 
erasure, any spot or mark outside the specified entry po- 
sition must be disregarded by refering to the timing signal. 


Fig. 67 shows the circuit of mark reader. 
And Fig. 68 shows the signal waveforms 
observed at 
various parts of the circuit. 


(14) 
Copy paper feed detection 
in copier 


Fig. 69 shows circuit example using a reflective type 


photointerrupter 
designed 
to detect 
paper 
feed from 


the paper stocker. 


Yellow 
~ 


PT : Phototransistor 


GL: Light emitting 
diode 


Fig. 66 
Upper/lower 
Limits Detection in Instrument 
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Print Paper Detection ( I) 
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(15) 
Print paper detection 
Fig. 70 and 71 show the circuit example 
using a 
reflective type photointerrupter 
designed to detect the 
existence of print paper (detection of a mark on the 
paper). 
The circuit 
is Fig. 70 employs the floating 
level 


slicing system in which the threshold level is varied 
depending on the white level. The key of this circuit 
is the setup of load resistor R2 so that the voltage of 
point A is not saturated 
by the collector current of the 
phototransistor 
at the white level. 


The circuit in Fig. 71 uses a peak hold circuit so as 
to detect the peak of the white level in advance. 
The 
threshold 
level is set in accordance 
with the peak 


value. 
The value of R2 is also determined 
in this 
circuit so that the operating point of the phototransis- 
tor is not saturated. 


Alarm 
signal 
generator 


Particles of 
smoke 


(16) 
Smoke detector 
Fig. 72 shows the example of a smoke detector using 
a reflective type photo interrupter. 


The infrared 
light emitted 
from the LED of the 
photo interrupter 
is dispersed by particles 
of smoke. 


The dispersion of light is sensed by the light detector 
of the photo interrupter. 


(17) 
Thread-cut detection 
Fig. 73 shows the example of thread-cut 
detection, 


in which a cut thread 
falls across 
the gap 
of the 
photo interrupter, 
and circuit detects a slight variation 
in the 
output 
of 
the 
photo interrupter. 
A 
high- 
resolution 
photo interrupter 
is used to detect 
such 


slight signal. 


(18) 
Photointerrupter 
application fields 
Table 
2 
summarizes 
the 
application 
fields 
of 


photo interrupters. 
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Field 
Equipment 
Applications 
A 
Computer periph- 
Input/ output units 
Paper tape reader, punched card reader 


eral devices 


Magnetic disk unit 
Head start position detection (heading) 
Disk write-protection 
notch detection (erasure prevention) 


B 
Measuring instru- 
Industrial measuring 
Upper of panel meter/lower 
limit detection 
ments 
instruments 
Counter circuit 
Electronic microme- 
Detection of the number of rotations, and rotational 
direction 
ter, caliper 
Electronic balances 
Weight counter 
Water meters, gas 
Flow meter 
meters 
C 
Office equipment 
Copiers 
Paper feed timing detection 
Paper feed direction detection 
Drum timing detection 
Toner quantity detection 
Facsimiles 
Paper feed timing detection 
Paper passage detection 
Printers 
Timing detection of print drum 
End detection of inked ribbon 
Timing detection of paper-out and paper feed 


ECRs 
Bar code reading 


D 
Automobiles 
Speedometers 
Speedalann,powersteering,automaticdoorlocks,auto-drivingcontrols 


E 
Automatic vending 
Coin passage detection 
machines 
Ticket vending 
Ticket paper detection 
machines 
F 
Home appliances 
VCRs 
End detection of magnetic tape 
Slack detection of magnetic tape 
Rotation control of tape reel 
Electronic sewing 
Needle up/down position detection 
machines 
Thread-cut 
detection 
Lower thread quantity detection 
Pattern recognition 
Room heaters 
Fuel quantity detection 


G 
Audio equipment 
Record players 
Rotational 
speed monitoring of turntable 


Disk size detection 
Tone arm angle detection 
Unrecorded portion detection 


Cassette tape 
Tape end detection/Auto-return 
position detection 


recorders 
Counter circuit 
H 
Medical equipment 
Pulse counter 
Pulse detection 
I 
Communications 
Transceivers 
Digital tuning circuits 
equipment 
J 
Others 
Fuel pumps 
Automatic shut off devices 


Telephone responders 
Tape end detection 
Smoke detectors 
Smoke particle detection 


Solid state relays 
(SSR) have extensive 
applications, 
from 
industrial 
equipment 
to home 
appliances, 
including 
SSRs 


for 
triggering 
for 
activating 
high 
power 
thyristors 
and 
triacs 
and SSRs for power control 
for directly 
switching 
AC 


loads. 


The foIlowing 
describes 
the fundamental 
circuit 
example 
of SSRs. 


(1) 
Snubber 
circuit 


Application 
of a voltage 
above 
the rating 
at the output 


side of SSR would result 
in a malfunction 
or even destruc- 


tion of the device due to overcurrent. 
The snubber 
circuit 
is 
designed 
to absorb 
and suppress 
impulse 
noise. 


Fig. 74 shows some examples 
of a snubber 
circuit. 


Circuit 
(a) is most commonly 
used for CR absorbers. 
Circuit 
(b) is more effective 
for noise absorption 
since it 


can have a smaIler 
RS2 value. 
Circuit 
(c) uses a varistor 
which can absorb 
high energy 
noise such as that 
caused 
by lightning. 


The values 
of the resistors 
and capacitors 
in the snubber 


circuit 
depend 
on the kind of load and power 
capacity. 


SSR 
(W 


Fig. 74 
Snubber Circuits 


(2) 
Serial/parallel 
connections 
Figs. 75 and 76 show the circuit 
of two SSRs connected 
in 
series and parallel, 
respectively. 
The following 
precautions 
should 
be considered 
when 
operating 
two photothyristors 


type SSRs connected 
in series 
or parallel. 


For serial connections: 


CD 
Due 
to 
dispertion 
of 
leak 
current 
in 
forward 
and 
reverse 
of photothyristors, 
there can be a difference 
in the 
voltage 
across each device. For this reason, 
a resistor 
(R1, 


R,) is connected 
in parallel, 
with 
each 
device 
so as to 


minimize 
the voltage 
difference. 
~ 
There 
are 
dispertion 
in the 
critical 
rate 
of rise 
of 
off-state 
voltage 
(dv/dt) 
among 
photothyristors 
depend- 


ing on the junction 
capacity 
and 
sensitivity 
of devices. 
For 
this 
reason, 
the 
serial 
connection 
of resistor 
and 
capacitor 
(Rs, Cs) is connected 
in parallel 
to each device 
so that both SSRs are balanced. 
For parallel connections: 


CD 
Two 
SSRs 
connected 
in parallel 
must 
be turned 
on 
simultaneously. 
if one SSR turns 
on first, the other 
SSR 
has both its terminals 
short-circuited 
through 
the first one 
and possibly 
cannot 
turn 
on even if the device 
has 
low 
on-voltage 
characteristics. 
For 
this reason, 
adjustments 


R1 


R51 


Rc 
C51 


AC 
'\.., 


R52 


R2 


Rc 
C52 


SSR 
Fig. 75 
Serial Connection Example 


must be done through 
the gate resistor 
or gate capacitor 
so that 
both SSRs have an equal 
turn-on 
time. 


~ 
There 
are 
slight 
differences 
in the 
turn-on 
voltage 
according 
to devices. 
This causes 
an unbalanced 
current 


distribution 
among 
the photothyristors, 
resulting 
in the 
possibility 
of an overcurrent. 
On this account, 
a resistor 
of low resistance 
is connected 
serially 
to the photothyris- 
tor 
so as to adjust 
the 
on· voltage. 
This 
equalizes 
the 
current 
distribution 
in both devices. 


(3) Zero-cross 
circuit 
Fig. 77 shows a zero-cross 
circuit 
using photocouplers, 
As 
shown 
in waveforms 
A and B, both 
photocouplers 
are off 


around 
the zero voltage 
level of the AC power voltage. 
One 
of the photocouplers 
is on in the remaining 
time. According- 


ly, a zero-detect 
signal can be produced 
by taking 
the logi· 
cal product 
of signals 
A and B. A zero-cross 
made 
SSR is 
thus arranged 
through 
activation 
of the SSR by the zero- 
detect 
signal 
Q. 
This 
system 
is particularly 
useful 
in operating 
multi- 
channel 
SSRs 
in a zero-cross 
mode 
in a programmable 
controller 
etc. 


R1 
R, 
SSR 
SSR 


Vcc 
Vcc 
mJ 
~ 
RS1 
- 
R52 
'\.., AC 
- 


Rc 
C51 
Rc 
C52 
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Graphic 
panel 


Operator's 
panel 


Input 
unit 


Output 
unit 
I 
I 
II 
I 
Power 
unit 
I 
L 
J 


Fig. 78 
Block Diagram of Programmable Controller 


3 
2 
SSR 
4 
1 


3 
2 
SSR 
2 


3 
2 
SSR 


4 
n 
1 


(4) 
Application circuits of SSR 


CD 
Programmable 
controller 


A 
programmable 
controller 
is a 
sequence 
controller 
which takes 
the place of conventional 
relay sequence con- 


trollers, 
It consists 
of a CPU, memory, 
I/O interface 
and 
peripheral 
devices for programming. 
The input/output 
unit 
of the programmable 
controller 
employs photocouplers 
for 


the input post and photo couplers or SSRs for the output in 
place of conventional 
relay contacts. 
Fig. 78 is a block diagram 
of a typical 
programmable 
controller. 


Fig. 79 shows the circuit of an output unit including 8 or 
16 SSRs. The 
SIP-type 
SSR features 
a compact, 
built-in 


snubber 
circuit 
and input current 
limiting 
resistors 
and is 


frequently 
used in modern programmable 
controllers. 


~ 
Copier 
Fig. 80 (a) shows an internal 
view of a copy machine 
in 
which SSRs are used. Fig. 80 (b) shows a circuit example of 
the copy lamp control 
circuit using SSRs. 


The copy lamp has a start-up 
period 
of several 
power 
cycles in which a rush current 
10 times or more than the 


steady-state 
current 
flows as shown in Fig. 80 (cl. causing 
adverse 
effects on the peripheral 
circuit 
and lamp. In the 
control circuit of Fig. 80 (bJ, the SSR is shunted by resistor 
R, so as to supply a small current 
to the lamp for preheat- 
ing. This reduces the rush current 
when starting. 
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~AC power 


source 
::::d: 55. :1 


Steady 
state value 
® 
® 
® 


Fixing heater 
Drum motor 
Toner heater 


(a) Block diagram of copier 
(c) Rush current waveform 


Fig. 80 
Copier 


® 
Reversible 
motor driver 


Fig. 81 (a) shows the circuit 
of a reversible 
motor 
driver 
using an SSR. The circuit 
operates 
in response 
to the input 
signal shown in Fig. 81 (b) to produce 
the motor current 
and 


voltage 
shown 
in Fig. 81 (c). 


The reversible 
motor 
in driven 
in the forward 
or reverse 


direction 
by 
one 
of two 
SSRs. 
If both 
SSRs 
are 
made 
conductive 
simultaneously, 
the 
motor 
will 
overheat. 
To 


prevent 
this, a time length 
of 1/2 cycle or more is used in 


switching 
the rotational 
direction 
as shown 
in Fig. 81 (b). 


Each 
SSR 
is applied 
across 
its output 
terminals 
with 
a 
voltage 
twice 
the peak-to-peak 
voltage 
of the power 
line. 
Therefore, 
for 
a 
lOOVAC 
power 
source, 
SSRs 
with 
a 


withstand 
voltage 
of 300V or more must be used. 


AC rv 


CL-l 


1\ f\ 
/ 
/ 
{\ 
\ 
\1 \/ \/ \/ 


V 


Horizontal axis. 


20ms/div. 


Vertical axis: 


O.5A/div_ 


@ 
Heater control 
circuit 


Fig. 82 shows 
a heater 
control 
circuit 
designed 
to main- 


tain a constant 
temperature. 
A thermocoupler 
designed 
to 
(copper-constant) 
is used as a temperature 
sensor. 
An SSR 


is used to switch the power to the heater. 
The circuit 
shown 


features 
a wide temperature 
setting 
range 
and high control 


accuracy. 
Setup is made by a variable 
resistor 
(VR). 
® 
Microcomputerized 
rice cooker 
In the circuit 
arrangement 
of Fig. 83, 
three 
heaters 
(a 


main heater, 
side heater 
and lid heater) 
installed 
in a rice 


cooker 
are controlled 
by two SSRs. The three 
heaters 
are 


connected 
in series. 
The 
side 
and 
lid heaters 
are 
short- 
circuited 
by the cooking 
SSR during 
the cooking, 
while the 
warming 
SSR is turned 
on and off cyclically 
on completion 


of cooking 
so as to maintain 
a constant 
temperature 
inside 


the rice cooker. 


(FOr~;;;)~ 


CL-2 
II 
(Reverse)----~ 
'----- 


O.ls/div. 
Vertical axis: 


100V/div. 


Motor current 
Voltage waveform between output terminals 


(c) Output waveforms 


Fig. 81 
Reversible Motor Driver 
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Cooking (main) 


heater 


(7) 
SSR application fields 
Table 3 summarizes the application fields of the SSR. 


Field 
Equipment 
Applications 
Air-conditioners 
On/off control of compressor, Speed control of blower motor 
Washing 
machine 
Speed control 
pulsator 


Refrigerators 
On/off 
control of compressor, 
defrosting 
circuit 


A 
Home appliances 
Electric blankets 
Automatic 
temperature 
control 


Electronic 
carpets 
Automatic 
temperature 
control 
Electronic 
jars 
Automatic 
temperature 
control 


Electricpowered 
tools 
Motor speed control 


Electric 
sewing machines 
Motor speed control 


Copiers 
On/off 
control 
of copy lamp, heater control 


Facsimiles 
Speed control 
of motor (drum) 


B 
Office equipment 
Computers 
Power switching 
of peripheral 
equipment 
Printers 
On/off 
and speed control 
of motor 
Photograph 
processors 
Exposure 
control 
Ignition system 
Switching 
of dischange 
circuit 


C 
Automobiles 
Generators 
Output voltage 
control 


Others 
On/ off control 
of wiper motor and side mirror 
motor 


D 
Automatic vending 
Coin sensors 
Interface 
between coin sensor and indicator 
machines 
Vendors 
On/off 
control 
of solenoid and indicator 
Electric 
fumances 
On/off 
and temperature 
control 
of heater 
Process controllers 
On/off and speed control of motor, on/off control of solenoid 


E 
Control equipment 
Programmablecontrollers 
Output board (interface) 
Numericalcontrolmachines 
On/off 
control 
of motor and solenoid 


Elevators 
On/off control of indicator 
lamp, open/close 
control of door, 
on/ off control 
of fan motor 


Traffic 
signals 
Flickering 
control of lamp 


F 
Illuminators 
and 
Electric sign boards 
On/off 
control 
of road information 
lamp 
others 
Fluorescent 
lamps 
Lighting 
circuit 
Illumination 
controllers 
Phase control circuit 


Item 
Symbol 
Unit 
Name of unit 
Radiant 
flux 
<1>, <1>e, P 
W 
Watt 
Luminous 
flux 
<1>, <l>v, 
Qm 
Lumen 
Emission efficiency 
K 
Qm/W 
Lumen/watt 
Luminous efficiency 
K().) 
Qm/W 
Lumen/watt 


Maximumluminousefficiency 
Km 
Qm/W 
Lumen/watt 
Spectral 
luminous efficiency 
V().) 
(Absolute number) 
Lumen/watt 


Efficiency 
of light source 
17 
Qm/W 
Lumen/watt 
Quantity 
of light 
Q, Qv 
Qm-s 
Lumen second 
Illuminance 
E, Ev 
Qx 
Lux 


Luminous exittance 
M, Mv 
Qm/m' 
Lumen/m' 


Luminous 
intensity 
L Iv 
cd 
candela 


Luminance 
L, Lv 
cd/m' 
candela/m 
Absorption 
ratio 
a 
(Absolute number) 
Reflectance 
p 
(Absolute number) 


Transmittance 
r 
(Absolute number) 
Velocity of light in a vacuum 
c 
m/s 
Meter/second 


Wavelength 
). 
m 
Meter 
Frequency, oscillation frequency 
f, II 
Hz 
Hertz 
Refractive 
index 
n 
(Absolute number) 


Inverse number of dispersion 
II 
Absorption 
coefficient 
a 
m-1 
/meter 


Extinction 
coefficient 
a 
m-1 
/meter 


Sca ttering 
coefficient 
0' 
m-1 
/meter 


Extinguishment 
coefficient 
J.L 
m-1 
/meter 


Absorption 
index 
K 
(Absolute number) 
Mol absorption 
index 
K 
m'/mol 
m'/mol 


Mol extinction 
index 
E 
Q/(mol-cm) 
Literl(mol-cm) 


Object distance 
a 
m 
Meter 
Image distance 
b 
m 
Meter 
Focal distance 
f 
m 
Meter 


Refractiveindex,(degreeof lens) 
D 
Dptr 
Dioptry 


Magnification 
m 
(Absolute number) 


Radiant 
intensity 
L Ie 
W/sr 
Watt/stradian 
Irradiance 
E, Ee 
W/m' 
Watt/cm' 


Radiance 
L, Le 
W/(sr-m') 
Watt/(stradian- 
m') 


• 
Values concerning illumination 
(Reference) 
• 
Color temperature 
CIE standard 
light source A 
2856 (OK) 


CIE standard 
light source A 
4874 (OK) 


CIE standard 
light source A 
6774 (OK) 


• 
Velocity 
of ligit 


(In the air) 
2.997x 10· (m/s) 


(In water) 
2.249X 10· (m/s) 


Spectral 
luminous 
efficiency 
curve 


Red 
'\ 
I 
1\ 
I 


I 
\ 
I 
1/ 
1\ 
I 
\ \.. 
- 


..•..•. 


500 
600 


Wavelength 
A (nm) 


C 80 
5'u 


~ 
60 


VJ:Jo 
.S 40 
] 


<ii 20 
b 


~ 
0 


r.n 
380400 


~ 


Candela/m' 
Candela/m' 
Candela/ft' 
Candela/in' 
Lambert 
Milli 
Foot 


(nit) 
(stilb) 


Apostilb 
Lambert 
Lambert 


cd/m'(nt) 
cd/cm'(sb) 
cd/ft' 
cd/in' 
asb 
L 
mL 
fL 


cd/m'(nt) 
1 
1.000X 10-' 
9.290XlO-' 
6.452X 10-' 
3.142 
3.142X 10-' 
3.142XlO-1 
2.919XlO-1 


cd/cm'(sb) 
1.000 X 10' 
1 
9.290 X 10' 
6.452 
3.142 X 10' 
3.142 
3.142 X 10' 
2.919 X 10' 


cd/ft' 
1.076 X 101 
1.076x10-3 
1 
6.944X 10-3 
3.382 X 101 
3.382X 10-3 
3.382 
3.142 


cd/in' 
1.550 X 10' 
1.550X 10-1 
1.440 X 10' 
1 
4.870 X 10' 
4.870X 10-1 
4.870 X 10' 
4.524 X 10' 


asb 
3.183X 10-1 
3.183X 10-' 
2.957X 10-' 
2.054X 10-' 
1 
1.000X 10-' 
1.000xI0 
1 
9.290X 10 ' 


L 
3.183 X 10' 
3.183X 10-1 
2.957 X 10' 
2.054 
1.000 X 10' 
1 
1.000 X 10' 
9.290 X 10' 


mL 
3.183 
3.183X 10-' 
2.957X 10-1 
2.054X 10-' 
1.000 X 101 
1.000xIO-' 
1 
9.290xI0-1 


fL 
3.426 
3.426X 10-' 
3.183X 10-1 
2.210X 10-' 
1.076 X 101 
1.076X 10-' 
1.076 
1 


Remarks: 
A (unit) 
X coefficient 
= B (unit) 


Example: 
15cd/m' 
= 15 X 10-'sb 


20fL= 
20 X 1.076 X 10lasb=215asb 


• 
Reference luminance 


• 
Sun 
(at the 
zenith) 


• 
Sun 
(on the 
horizon) 


• 
Lunar 
surface 


• 
Fluorescent 
lamp 


• 
Candlelight 


(cd/em') 


160,000 
600 
0.2 
0.35 
0.5 


~ 


Lux 
Photo 
Foot 
candle 
Note 
1) 
Note 
2) 


(lumen/m') 
(lumen/em') 
(Iumen/ 
ft') 
Watt/em' 
Watt/em' 


Qx(Qm/m') 
ph(Qm/cm') 
fc(Qm/ft') 
W/cm' 
W/cm' 
Qx 
(Qm/m') 
1 
1.000 X 10-' 
9.290 X 10-' 
5.21 X 10-· 
1.47 X 10-7 


ph 
(Qm/cm') 
1.000 X 10' 
1 
9.290 X 10' 
5.21 X 10-' 
1.47 X 10-' 


fc 
(Qm/ft') 
1.076 X 101 
1.076 X 10-' 
1 
5.62 X 10-5 
1.58 X 10-· 


Note 
l)(W / em') 
1.92 X 105 
1.92 X 101 
1.78 X 10' 
1 
- 


Note 
2)(W /cm') 
6.80 X 10· 
6.80 X 10' 
6.32 X 105 
- 
1 


Remarks: 
A (unit) X conversion 
coefficient 
= B (unit) 
Example: 
15Qx = 15 X 1O-'ph 
20fc=20 
x 1.076 x 10lQx = 215Qx 
Note 
1) 
Total 
radiant 
illuminance 
according 
to CIE standard 
light 


source 
A (conversion 
coefficient 
is actual 
value) 
Note 
2) 
Coefficient 
according 
to 555nm 
monochromatic 
light 


• 
Reference illuminance 
(QxJ 


Direct 
sunlight 
(summer) 


Fine 
weather 


Full 
moon 


Appropriate 
illuminance 
for 
reading 


100,000 
3,000 - 5,000 
0.2 
200-500 
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For 
user's 
convenience, 
the Sharp 
equivalents 
in comparison 
with 
the other 
manufacturers' 


products 
are suggested 
in this list. 


The data 
is prepared 
on the basis of main electrical 
and mechanical 
characteristics, 
however, 


Sharp 
assumes 
no responsibility 
for the actual 
use of the data 
and for the specifications 
of other 


manufacturers' 
products. 


The pertinent 
Sharp 
product 
specification 
sheet should be referred 
to in actual 
replacement. 


MANUFACTURERS 
GENERAL 
ELECTRIC 
(GE) 
P842 


GENERAL 
INSTRUMENT 
(GI) 
P853 


HEWLETT 
PACKARD 
(HP) 
· 
· 
· 
P864 


MOTOROLA 
(MO) 
P865 


SIEMENS 
(SI)···· .. ····.. ·································································· P87 4 


TOSHIBA 
(TO) 
P884 


* 
The classification 
between 
"Direct 
replacement", 
"Similar" 
and "Different" 
is based 
on the 


following 
main electrical 
and mechanical 
characteristics. 


Electrical: 
h, V CEO, ViSO, 
Pc, CTR 


Mechanical 
: Pin configuration, 
Package 
shape 


Symbol 
-----------------------------------, 


IF : Forward 
current 
V CEO: 
Collector-emitter 
voltage 


ViSO 
: Isolation 
voltage 
Pc : Collector 
power dissipation 
(Output) 
CTR : Current 
transfer 
ratio 


V DRM 
: Repetitive 
peak 
off-state 
voltage 
1FT: Minimum 
trigger 
current 


I GENERAL ELECTRIC VS. SHARP 
I 
E : Electrical 


M : Mechanical 


GE MODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


4N25 
PC4N25V 


4N25A 
PC4N25V 
Visa: SC (2,500Vrms), 
GE (1,775Vrms, 
lsec) 


4N26 
PC4N26V 


4N27 
PC4N27V 


4N28 
PC4N28V 


4N29 
PC4N29V 


4N29A 
PC4N29V 
Visa: SC (2,500Vrms), 
GE (1,775Vrms, 
lsec) 


4N30 
PC4N30V 


4N31 
PC4N30V 
CTR 
: SC (100%), GE (50%) 


4N32 
PC4N32V 


4N32A 
PC4N32V 
Visa: SC (2,500Vrms), 
GE (1,775Vrms, 
lsec) 


4N33 
PC4N33V 


4N35 
PC4N35V 


4N36 
PC4N36V 


4N37 
PC4N37V 


4N38 
PC702V 
S 
h :SC (60mA), GE (80mA) 


V CEO 
: SC (70V), GE (80V) 


Visa: SC (5,000Vrms), 
GE (1,500Vpeak) 


Pc : SC (l60mW), 
GE (150mW) 


CTR 
: Mesurement 
condition 


4N38A 
PC702V 
S 
IF : SC (60mA), GE (80mA) 


V CEO 
: SC (70V), GE (80V) 


Visa: SC (5,000Vrms), 
GE (1,775Vrms, 
lsec) 


Pc : SC (160mW), GE (150mW) 


CTR 
: Mesurement 
condition 


4N39 
S12MDlV 
S 
h : SC (50mA), GE (60mA) 


V DRM 
: SC (400V), GE (200V) 


Visa: SC (5,000Vrms), 
GE (1,060Vrms) 


1FT: Measurement 
condition 


4N40 
S12MDlV 
S 
h : SC (50mA), GE (60mA) 


Visa: SC (5,000Vrms), 
GE (1,060Vrms) 


1FT: Measurement 
condition 
CNY17-1 
PC702VA 
S 
IF : SC (60mA), GE (100mA) 


Pc: 
SC (160mW), GE (150mW) 


CNY17-2 
PC702VB 
S 
h :SC (60mA), GE (lOOmA) 


E : Electrical 


M : Mechanical 


GEMODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


Pc : SC (l60mW), 
GE (l50mW) 


CNYl7-3 
PC702VC 
S 
IF : SC (60mA), GE (lOOmA) 


Pc : SC (l60mW), 
GE (l50mW) 


CNYl7-4 
PC702VD 
S 
IF : SC (60mA), GE (lOOmA) 


Pc : SC (l60mW), 
GE (l50mW) 


CNY30 
Sl2MDlV 
S 
IF : SC (50mA), GE (60mA) 


V DRM 
: SC (400V), GE (200V) 


V,so : SC (5,OOOVrms),GE (l,770Vrms) 


1FT: Measurement 
condition 


CNY32 
PC5ll 
S 
D 
IF : SC (50mA), GE (60mA) 


V CEO 
: SC (35V), GE (30V) 


V,so : SC (5,OOOVrms), GE (4,OOOVrms) 


Pc : SC (75mW), GE (lOOmW) 


CTR 
: Measurement 
condition 


Package 
: Size 
CNY33 
PC85l 
S 
D 
IF : SC (50mA), GE (60mA) 


V CEO 
: SC (300V), GE (30V) 


V,so : SC (5,OOOVrms), GE (l,770Vrms) 


Pc : SC (l50mW), 
GE (300mW) 


CTR 
: Measurement 
condition 


Package: 
SC (4pin), GE (6pin) 


CNY34 
Sl2MDlV 
S 
IF : SC (50mA), GE (60mA) 


VISO: SC (5,OOOVrms), GE (l,770Vrms) 


1FT: Measurement 
condition 
CNY35 
PC733 
S 
IF : SC (50mA), GE (60mA) 


V CEO 
: SC (35V), GE (30V) 


VISO: SC (5,OOOVrms),GE (l,060Vrms) 


Pc : SC (l50mW), 
GE (300mW) 


CTR 
: Measurement 
condition 
CNY47 
PC713V 
IF : SC (50mA), GE (30mA) 


V CEO 
: SC (35V), GE (30V) 


VISO: SC (5,OOOVrms), GE (2,OOOVrms) 


CTR 
: Measurement 
condition 
CNY47A 
PC713V 
IF : SC (50mA), GE (30mA) 


V CEO 
: SC (35V), GE (30V) 


V,so : SC (5,OOOVrms), GE (2,OOOVrms) 


CTR 
: Measurement 
condition 
CNY48 
PC4N32V 
h : SC (80mA), GE (60mA) 


E : Electrical 


M : Mechanical 


GE MODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


Visa : SC (2,500Vrms), 
GE (1,500Vrms) 


CTR 
: Measurement 
condition 


CNY51 
PC702V 
S 
Pc : SC (160mW), GE (300mW) 


CTR 
: Measurement 
condition 


GE3009 
SllMD5V 
V DRM 
: SC (400V), GE (250V) 


. Visa: SC (5,OOOVrms),GE (4,OOOVrms) 


1FT 
: Measurement 
condition 


GE3010 
SllMD5V 
V DRM 
: SC (400V), GE (250V) 


Visa: SC (5,OOOVrms), GE (4,OOOVrms) 


1FT 
: Measurement 
condition 


GE3011 
SllMD5V 
V DRM 
: SC (400V), GE (250V) 


Visa: SC (5,OOOVrms), GE (4,OOOVrms) 


1FT 
: Measurement 
condition 


GE3012 
SllMD5V 
V DRM 
: SC (400V), GE (250V) 


Visa : SC (5,OOOVrms), GE (4,OOOVrms) 


1FT 
: Measurement 
condition 


GE3020 
SllMD5V 
Visa: SC (5,OOOVrms), GE (4,OOOVrms) 


1FT 
: Measurement 
condition 


GE3021 
SllMD5V 
Visa: SC (5,OOOVrms),GE (4,OOOVrms) 


1FT 
: Measurement 
condition 


GE3022 
SllMD5V 
Visa: SC (5,OOOVrms), GE (4,OOOVrms) 


1FT 
: Measurement 
condition 


GE3023 
SllMD5V 
Visa: SC (5,OOOVrms),GE (4,OOOVrms) 


hT 
: Measurement 
condition 


GFH600-1 
PC702VB 
S 
Visa: SC (5,OOOVrms), GE (2,800Vrms) 


P : SC (105mW), GE (150mW) 


GFH600-2 
PC702VC 
S 
Visa : SC (5,OOOVrms), GE (2,800Vrms) 


P : SC (105mW), GE (150mW) 


GFH600-3 
PC702VD 
S 
Visa: SC (5,OOOVrms), GE (2,800Vrms) 


P : SC (105mW), GE (150mW) 


GFH601-1 
PC702VA 
S 
Visa: SC (5,OOOVrms), GE (3,750Vrms) 


P : SC (105mW), GE (150mW) 


GFH601-2 
PC702VB 
S 
Visa: SC (5,OOOVrms), GE (3,750Vrms) 


P : SC (105mW), GE (150mW) 


GFH601-3 
PC702VC 
S 
Visa: SC (5,OOOVrms), GE (3,750Vrms) 


P : SC (105mW), GE (150mW) 


GFH601-4 
PC702VD 
S 
Visa: SC (5,OOOVrms), GE (3,750Vrms) 


P : SC (105mW), GE (150mW) 


E : Electrical 


M : Mechanical 


GE MODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


GEPS2001 
PC713V 
S 
h :SC (50mA), GE (60mA) 


V CEO: 
SC (35V), GE (30V) 


VISO: SC (5,OOOVrms), GE (1,770Vrms) 


HllA1 
PC713V 
S 
IF : SC (50mA), GE (60mA) 


V CEO: 
SC (35V), GE (30V) 


VISO: SC (5,OOOVrms),GE (l,770Vrms) 


CTR 
: Measurement 
condition 


HllAlO 
PC713V 
S 
V CEO 
: SC (35V), GE (30V) 


Pc: 
SC (150mW), GE (300mW) 


ViSO: SC (5,OOOVrms),GE (l,060Vrms) 


CTR : Measurement 
condition 


HllA2 
PC713V 
S 
IF : SC (50mA), GE (60mA) 


V CEO 
: SC (35V), GE (30V) 


VISO: SC (5,OOOVrms),GE (1,060Vrms) 


CTR 
: Measurement 
condition 


HllA3 
PC713V 
S 
IF : SC (50mA), GE (60mA) 


V CEO 
: SC (35V), GE (30V) 


VISO: SC (5,OOOVrms),GE (1,770Vrms) 


CTR 
: Measurement 
condition 


HllA4 
PC713V 
S 
IF : SC (50mA), GE (60mA) 


V CEO 
: SC (35V), GE (30V) 


VISO: SC (5,OOOVrms), GE (1,060Vrms) 


CTR 
: Measurement 
condition 
HllA5 
PC713V 
S 
h :SC (50mA), GE (60mA) 


V CEO 
: SC (35V), GE (30V) 


VISO: SC (5,OOOVrms),GE (1,060Vrms) 


CTR 
: Measurement 
condition 
HllA520 
PC702V 
S 
V CEO 
: SC (70V), GE (30V) 


VISO: SC (5,OOOVrms),GE (4,OOOVrms) 


Pc : SC (160mW), GE (300mW) 


CTR 
: Measurement 
condition 
HllA550 
PC702V 
S 
V CEO 
: SC (70V), GE (30V) 


VISO: SC (5,OOOVrms), GE (4,OOOVrms) 


Pc : SC (160mW), GE (300mW) 


CTR : Measurement 
condition 


HllA5100 
PC702V 
S 
V CEO 
: SC (70V), GE (30V) 


ViSO: SC (5,OOOVrms),GE (4,OOOVrms) 


E : Electrical 


M : Mechanical 


GEMODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


Pc : SC (160mW), GE (300mW) 


CTR 
: Measurement 
condition 


HllAAl 
PC733 
S 
h : SC (50mA), GE (60mA) 


V CEO 
: SC (35V), GE (30V) 


VISO: SC (5,OOOVrms), GE (1,770Vrms) 


Pc : SC (150mW), GE (300mW) 


CTR : Measurement 
condition 


HllAA2 
PC733 
S 
IF : SC (50mA), GE (60mA) 


V CEO 
: SC (35V), GE (30V) 


VISO: SC (5,OOOVrms),GE (1,770Vrms) 


Pc : SC (150mW), GE (300mW) 


CTR 
: Measurement 
condition 


HllAA3 
PC733 
S 
IF : SC (50mA), GE (60mA) 


V CEO 
: SC (35V), GE (30V) 


ViSO: SC (5,OOOVrms),GE (1,770Vrms) 


Pc : SC (150mW), GE (300mW) 


CTR 
: Measurement 
condition 


HllAA4 
PC733 
S 
h : SC (50mA), GE (60mA) 


V CEO 
: SC (35V), GE (30V) 


ViSO: SC (5,OOOVrms),GE (1,770Vrms) 


Pc : SC (150mW), GE (300mW) 


CTR 
: Measurement 
condition 


HllAGl 
PC713V 
V CEO 
: SC (35V), GE (30V) 


ViSO: SC (5,OOOVrms),GE (4,OOOVrms) 


CTR 
: Measurement 
condition 
HllAG2 
PC713V 
V CEO 
: SC (35V), GE (30V) 


VISO: SC (5,OOOVrms), GE (4,OOOVrms) 


CTR 
: Measurement 
condition 
HllAG3 
PC713V 
V CEO 
: SC (35V), GE (30V) 


VISO: SC (5,OOOVrms), GE (2,500Vrms) 


CTR 
: Measurement 
condition 
HllAVl 
PC1l2 
S 
D 
h : SC (50mA), GE (60mA) 


ViSO: SC (5,OOOVrms),GE (4,OOOVrms) 


Pc : SC (160mW), GE (300mW) 


CTR : Measurement 
condition 


Internal 
isolation 
distance: 


SC (O.5mm), GE (2mm) 


Lead frame 
width 


E : Electrical 


M : Mechanical 


GEMODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


HllAV1A 
PC1l2 
S 
S 
IF : SC (50mA), GE (60mA) 


Visa : SC (5,OOOVrms),GE (4,OOOVrms) 


Pc : SC (160mW), GE (300mW) 


CTR 
: Measurement 
condition 


Internal 
isolation 
distance 
: 


SC (O.5mm), GE (2mm) 


HllAV2 
PC1l2 
S 
D 
IF : SC (50mA), GE (60mA) 


Visa : SC (5,OOOVrms), GE (4,OOOVrms) 


Pc : SC (160mW), GE (300mW) 


CTR 
: Measurement 
condition 


Internal 
isolation 
distance 
: 


SC (O.5mm), GE (2mm) 


Lead frame 
width 


HllAV2A 
PC1l2 
S 
S 
IF : SC (50mA), GE (60mA) 


Visa : SC (5,OOOVrms),GE (4,OOOVrms) 


Pc : SC (160mW), GE (300mW) 


CTR 
: Measurement 
condition 


Internal 
isolation 
distance 
: 


SC (O.5mm), GE (2mm) 


HllAV3 
PC1l2 
S 
D 
h :SC (50mA), GE (60mA) 


Visa : SC (5,OOOVrms), GE (4,OOOVrms) 


Pc : SC (160mW), GE (300mW) 


CTR 
: Measurement 
condition 


Internal 
isolation 
distance 
: 


SC (O.5mm), GE (2mm) 


Lead frame 
width 


HllAV3A 
PC1l2 
S 
S 
h :SC (50mA), GE (60mA) 


V,sa : SC (5,OOOVrms),GE (4,OOOVrms) 


Pc: 
SC (160mW), GE (300mW) 


CTR 
: Measurement 
condition 


Internal 
isolation 
distance 
: 


SC (O.5mm), GE (2mm) 
HllB1 
PC4N32V 
IF : SC (80mA), GE (60mA) 


V CEO 
: SC (30V), GE (25V) 


Visa: SC (2,500Vrms), 
GE (1,770Vrms) 


CTR 
: Measurement 
condition 


HllB2 
PC4N32V 
IF : SC (80mA), GE (60mA) 


V CEO 
: SC (30V), GE (25V) 


E : Electrical 


M : Mechanical 


GE MODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


Visa: SC (2,500Vrms), 
GE (1,770Vrms) 


CTR 
: Measurement 
condition 


HlIB255 
PC4N32V 
S 
Ir : SC (SOmA), GE (60mA) 


V CEO: 
SC (30V), GE (55V) 


Visa: SC (2,500Vrms), 
GE (l,060Vrms) 


Pc : SC (150mW), GE (210mW) 


CTR 
: Measurement 
condition 


HlIB3 
PC4N32V 
IF : SC (SOmA), GE (60mA) 


V CEO 
: SC (30V), GE (25V) 


'visa: 
SC (2,500Vrms), GE (1,770Vrms) 


CTR 
: Measurement 
condition 


HlICl 
S12MDlV 
S 
Ir : SC (50mA), GE (60mA) 


V DRM 
: SC (400V), GE (200V) 


Visa: SC (5,OOOVrms),GE (2,500Vrms) 


1FT: Measurement 
condition 


HlIC2 
S12MDlV 
S 
IF : SC (50mA), GE (60mA) 


V DRM 
: SC (400V), GE (200V) 


Visa: SC (5,OOOVrms), GE (1,770Vrms) 


1FT: Measurement 
condition 


HlIC3 
S12MDlV 
S 
Ir : SC (50mA), GE (60mA) 


V DRM 
: SC (400V), GE (200V) 


Visa: SC (5,OOOVrms), GE (1,770Vrms) 


1FT: Measurement 
condition 


HlIC4 
S12MDlV 
S 
Ir : SC (50mA), GE (60mA) 


Visa: SC (5,OOOVrms), GE (2,500Vrms) 


1FT: Measurement 
condition 


HlIC5 
S12MDlV 
S 
IF : SC (50mA), GE (60mA) 


Visa: SC (5,OOOVrms),GE (1,770Vrms) 


1FT 
: Measurement 
condition 


HlIC6 
S12MDlV 
S 
Ir : SC (50mA), GE (60mA) 


Visa: SC (5,OOOVrms), GE (1,770Vrms) 


1FT: Measurement 
condition 


HllDl 
PCS51 
S 
D 
Ir : SC (50mA), GE (60mA) 


Visa: SC (5,OOOVrms), GE (2,500Vrms) 


Pc: 
SC (150mW), GE (300mW) 


CTR 
: Measurement 
condition 


Package: 
SC (4pin), GE (6pin) 


HlID2 
PCS51 
S 
D 
Ir : SC (50mA), GE (60mA) 


E : Electrical 


M : Mechanical 


GEMODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


VISO: SC (5,000Vrms), 
GE (1,770Vrms) 


Pc: 
SC(150m W), GE (300mW) 


CTR 
: Measurement 
condition 


Package: 
SC (4pin), GE (6pin) 


HllD3 
PC851 
S 
D 
h :SC (50mA), GE (60mA) 


VISO: SC (5,000Vrms), GE (1,770Vrms) 


Pc: 
SC (150mW), GE (300mW) 


CTR 
: Measurement 
condition 


Package: 
SC (4pin), GE (6pin) 


HllD4 
PC851 
S 
D 
IF : SC (50mA), GE (60mA) 


ViSO: SC (5,000Vrms), 
GE (1,770Vrms) 


Pc: 
SC (150mW), GE (300mW) 


CTR 
: Measurement 
condition 


Package: 
SC (4pin), GE (6pin) 


HllF1 
PC619 
ViSO: SC (2,000Vrms), GE (1,770Vrms) 


HllF2 
PC619 
S 
ViSO: SC (2,000Vrms), GE (1,770Vrms) 


Ron (MAX.) : SC (2000), GE (3300) 


HllF3 
PC619 
S 
V BR 
: SC (30V), GE (15V) 


VISO: SC (2,000Vrms), GE (1,060Vrms) 


Ron (MAX.) : SC (2000), GE (4700) 
HllG1 
PC725V 
S 
h : SC (50mA), GE (60mA) 


V CEO: 
SC (300V), GE (100V) 


VISO: SC (5,000Vrms), GE (2,500Vrms) 


Pc : SC (300mW), GE (l50mW) 


CTR 
: Measurement 
condition 
HllG2 
PC725V 
S 
h : SC (50mA), GE (60mA) 


V CEO 
: SC (300V), GE (80V) 


VISO: SC (5,000Vrms), 
GE (2,500Vrms) 


Pc: 
SC (300mW), GE (150mW) 


CTR 
: Measurement 
condition 
HllG3 
PC725V 
S 
IF : SC (50mA), GE (60mA) 


V CEO 
: SC (300V), GE (55V) 


VISO: SC (5,000Vrms), GE (1,500Vrms) 


Pc: 
SC (300mW), GE (150mW) 


CTR 
: Measurement 
condition 
HllG45 
PC725V 
S 
h : SC (50mA), GE (60mA) 


V CEO 
: SC (300V), GE (55V) 


VISO: SC (5,000Vrms) 
, GE (4,000Vrms) 


E : Electrical 


M : Mechanical 


GEMODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 
. 
Pc: 
SC (300mW), GE (150mW) 


CTR : Measurement 
condition 


HllG46 
PC725V 
S 
h :SC (50mA), GE (60mA) 


V CEO 
: SC (300V), GE (55V) 


VISO: SC (5,000Vrms), GE (4,000Vrms) 


Pc: 
SC (300mW), GE (150mW) 


CTR 
: Measurement 
condition 


Hlln 
SllMD5V 
S 
h :SC (50mA), GE (60mA) 


V DRM 
: SC (400V), GE (250V) 


VISO: SC (5,000Vrms), GE (4,000Vrms) 


1FT: Measurement 
condition 


Hll]2 
SllMD5V 
S 
IF : SC (50mA), GE (60mA) 


V DRM 
: SC (400V), GE (250V) 


VISO: SC (5,000Vrms), GE (4,000Vrms) 


1FT: Measurement 
condition 
Hll]3 
SllMD5V 
S 
h :SC (50mA), GE (60mA) 


V DRM 
: SC (400V), GE (250V) 


VISO: SC (5,000Vrms), GE (2,500Vrms) 


1FT: Measurement 
condition 
Hll]4 
SllMD5V 
S 
h :SC (50mA), GE (60mA) 


V DRM 
: SC (400V), GE (250V) 


VISO: SC (5,000Vrms), 
GE (2,500Vrms) 


1FT: Measurement 
condition 
Hll]5 
SllMD5V 
S 
h :SC (50mA), GE (60mA) 


V DRM 
: SC (400V), GE (250V) 


VISO: SC (5,000Vrms), 
GE (l,500Vrms) 


1FT: Measurement 
condition 
HllLl 
PC900V 
S 
h :SC (50mA), GE (60mA) 


IF (on)(MAX.) 
: SC (4mA : RL =2800), 


GE (1.6mA : RL = 2700) 


VISO: SC (5,000Vrms), 
GE (2,500Vrms) 


tPHL 
: Measurement 
condition 
HllL2 
PC900V 
S 
h :SC (50mA), GE (60mA) 
h (on)(MAX.) 
: SC (4mA : RL = 2800), 


GE (10mA : RL =2700) 


VISO: SC (5,000Vrms), GE (2,500Vrms) 


tPHL 
: Measurement 
condition 
HllL3 
PC900V 
S 
IF : SC (50mA), GE (60mA) 


E : Electrical 


M : Mechanical 


GEMODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 
h (on)(MAX.) 
: SC (4mA : RL =2800), 


GE (5.0mA : RL = 2700) 


VISO: SC (5,000Vrms), 
GE (2,500Vrms) 


tPHL 
: Measurement 
condition 


H24Al 
PC511 
S 
D 
h :SC (50mA), GE (60mA) 


V CEO 
: SC (35V), GE (30V) 


VISO: SC (5,000Vrms), 
GE (4,242Vrms) 


Pc : SC (75mW), GE (150mW) 


CTR 
: Measurement 
condition 


Package 
: Size 


H24A2 
PC511 
S 
D 
h :SC (50mA), GE (60mA) 


V CEO 
: SC (35V), GE (30V) 


VISO: SC (5,000Vrms), 
GE (4,242Vrms) 


Pc : SC (75mW), GE (150mW) 


CTR 
: Measurement 
condition 


Package 
: Size 


H74Cl 
S12MDlV 
S 
IF : SC (50mA), GE (60mA) 


V DRM 
: SC (400V), GE (200V) 


VISO: SC (5,000Vrms), GE (1,770Vrms) 


1FT: Measurement 
condition 
H74C2 
S12MDlV 
S 
h :SC (50mA), GE (60mA) 


VISO: SC (5,000Vrms), GE (1,770Vrms) 


1FT: Measurement 
condition 
MCA230 
PC4N32V 
S 
h :SC (80mA), GE (60mA) 


Pc : SC (150mW), GE (210mW) 


CTR 
: Measurement 
condition 


MCA231 
PC4N32V 
S 
IF : SC (80mA), GE (60mA) 


Pc : SC (150mW), GE (210mW) 


CTR 
: Measurement 
condition 
MCA255 
PC4N32V 
S 
h :SC (80mA), GE (60mA) 


Pc : SC (150mW), GE (210mW) 


CTR 
: Measurement 
condition 


MCS2 
S12MDlV 
S 
h :SC (50mA), GE (60mA) 


V DRM 
: SC (400V), GE (200V) 


VISO: SC (5,000Vrms), GE (2,550Vrms) 


1FT: Measurement 
condition 


MCS21 
S12MDlV 
S 
h :SC (50mA), GE (60mA) 


V DRM 
: SC (400V), GE (200V) 


E : Electrical 


M : Mechanical 


GEMODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


Visa: SC (5,OOOVrms),GE (3,OOOVrms) 


1FT: Measurement 
condition 


MCS2400 
S12MDlV 
S 
IF : SC (50mA), GE (60mA) 


Visa: SC (5,OOOVrms),GE (2,550Vrms) 


1FT: Measurement 
condition 


MCS2401 
S12MDlV 
S 
h :SC (50mA), GE (60mA) 


Visa: SC (5,OOOVrms),GE (3,OOOVrms) 


1FT: Measurement 
condition 


MCT2 
PC713V 
S 
IF : SC (50mA), GE (60mA) 


V CEO 
: SC (35V), GE (30V) 


Visa: SC (5,OOOVrms),GE (1,060Vrms) 


Pc: 
SC (150mW), GE (200mW) 


CTR : Measurement 
condition 


MCT210 
PC702VD 
V CEO 
: SC (70V), GE (30V) 


Visa: SC (5,OOOVrms),GE (1,500Vrms) 


Pc : SC (160mW), GE (200mW) 


MCT26 
PC713V 
S 
h :SC (50mA), GE (60mA) 


V CEO 
: SC (35V), GE (30V) 


Visa: SC (5,OOOVrms),GE (1,060Vrms) 


Pc : SC (150mW), GE (200mW) 


CTR 
: Measurement 
condition 


MCT2E 
PC713V 
S 
h :SC (50mA), GE (60mA) 


V CEO 
: SC (35V), GE (30V) 


Visa: SC (5,OOOVrms),GE (2,500Vrms) 


Pc : SC (150mW), GE (200mW) 


CTR : Measurement 
condition 


I GENERAL INSTRUMENT 
VS. SHARP 
I 
E : Electrical 


M : Mechanical 


GI MODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


4N25 
PC4N25V 


4N26 
PC4N26V 


4N27 
PC4N27V 


4N28 
PC4N28V 


4N29 
PC4N29V 


4N30 
PC4N30V 


4N31 
PC4N30V 
S 
Visa: SC (1,500Vrms), GI (2,500Vrms) 


CTR : Measurement 
condition 


4N32 
PC4N32V 


4N33 
PC4N33V 


4N35 
PC4N35V 


4N36 
PC4N36V 


4N37 
PC4N37V 


6N135 
6N135 
S 
CMH (TYP.) 
: SC (lkV/,us), 
GI (10kV/,us) 


6N136 
6N136 
S 
CMH (TYP.) 
: SC (lk V/ ,us), GI (10kV/ ,us) 


6N137 
6N137 
S 
CMH (TYP.) 
: SC (500V/ ,us), GI (10kV/ ,us) 


6N138 
6N138 
S 
CMH (TYP.) 
: SC (500V/ ,us), GI (10kV / ,us) 


6N139 
6N139 
S 
CMH (TYP.) 
: SC (500V/ ,us), GI (10kV/ ,us) 


CNX35 
PC702V 
S 
h :SC (60mA), GI (100mA) 


V CEO 
: SC (70V), GI (30V) 


Visa: SC (5,OOOVrms), GI (3,734Vrms) 


Pc: 
SC (160mW), GI (150mW) 


CTR 
: Measurement 
condition 


CNX36 
PC702V 
S 
h :SC (60mA), GI (100mA) 


V CEO 
: SC (70V), GI (30V) 


Visa: SC (5,OOOVrms),GI (3,734Vrms) 


Pc : SC (160mW), GI (150mW) 


CTR 
: Measurement 
condition 


CNYI7-1 
PC702VA 
S 
h :SC (60mA), GI (90mA) 


Visa: SC (5,OOOVrms), GI (5,300Vrms) 


CNYI7-1Z 
PC702VA 
S 
h : SC (60mA), GI (90mA) 


Visa: SC (5,OOOVrms), GI (5,300Vrms) 


CNYI7-2 
PC702VB 
S 
h :SC (60mA), GI (90mA) 


Visa: SC (5,OOOVrms),GI (5,300Vrms) 


CNYI7-2Z 
PC702VB 
S 
IF : SC (60mA), GI (90mA) 


E : Electrical 


M : Mechanical 


GI MODEL 
NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


Visa: SC (5.000Vrms). GI (5.300Vrms) 


CNY17-3 
PC702VC 
S 
h :SC (60mA). GI (90mA) 


Visa: SC (5.000Vrms), GI (5,300Vrms) 


CNY17-3Z 
PC702VC 
S 
IF : SC (60mA), GI (90mA) 


Visa: SC (5,OOOVrms),GI (5,300Vrms) 


CNY17-4 
PC702VD 
S 
h :SC (60mA), GI (90mA) 


Visa: SC (5,OOOVrms),GI (5,300Vrms) 


CNY17-4Z 
PC702VD 
S 
IF : SC (60mA). GI (90mA) 


Visa: SC (5,OOOVrms).GI (5,300Vrms) 


HllAl 
PC713V 
S 
IF : SC (50mA), GI (60mA) 


V CEO 
: SC (35V), GI (30V) 


Visa: SC (5,OOOVrms),GI (5,300Vrms) 


CTR 
: Measurement 
condition 


HllAlZ 
PC713V 
S 
h :SC (50mA), GI (60mA) 


V CEO: 
SC (35V), GI (30V) 


Visa: SC (5,OOOVrms),GI (5,300Vrms) 


CTR 
: Measurement 
condition 


HllA2 
PC713V 
S 
IF : SC (50mA). GI (60mA) 


V CEO 
: SC (35V), GI (30V) 


Visa: SC (5.000Vrms), GI (5,300Vrms) 


CTR : Measurement 
condition 


HllA2Z 
PC713V 
S 
h :SC (50mA). GI (60mA) 


V CEO 
: SC (35V), GI (30V) 


Visa: SC (5,OOOVrms),GI (5,300Vrms) 


CTR : Measurement 
condition 


HllA3 
PC713V 
S 
h :SC (50mA), GI (60mA) 


V CEO 
: SC (35V), GI (30V) 


Visa: SC (5,OOOVrms),GI (5,300Vrms) 


CTR 
: Measurement 
condition 


HllA3Z 
PC713V 
S 
h :SC (50mA), GI (60mA) 


V CEO 
: SC (35V), GI (30V) 


Visa: SC (5,OOOVrms),GI (5,300Vrms) 


CTR 
: Measurement 
condition 
HllAAl 
PC733 
S 
h :SC (50mA), GI (60mA) 


V CEO 
: SC (35V), GI (30V) 


Visa: SC (5,OOOVrms),GI (2.500Vrms) 


Pc : SC (150mW). GI (300mW) 


CTR 
: Measurement 
condition 


E : Electrical 


M : Mechanical 


GI MODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 
h: SC (50mA), GI (60mA) 


V CEO 
: SC (35V), GI (30V) 


VISO: SC (5,OOOVrms), GI (2,500Vrms) 


Pc : SC (150mW), GI (300mW) 


CTR 
: Measurement 
condition 


HllAA3 
PC733 
S 
h : SC (50mA), GI (60mA) 


V CEO 
: SC (35V), GI (30V) 


VISO: SC (5,OOOVrms),GI (2,500Vrms) 


Pc : SC (150mW), GI (300mW) 


CTR 
: Measurement 
condition 


HllAA4 
PC733 
S 
IF : SC(50mA), GI (60mA) 


V CEO 
: SC (35V), GI (30V) 


VISO: SC (5,OOOVrms), GI (2,500Vrms) 


Pc : SC (150mW), GI (300mW) 


CTR 
: Measurement 
condition 


HllBl 
PC4N32V 
h : SC (80mA), GI (60mA) 


V CEO 
: SC (30V), GI (25V) 


CTR 
: Measurement 
condition 


HllBlZ 
PC4N32V 
IF : SC (80mA), GI (60mA) 


V CEO 
: SC (30V), GI (25V) 


CTR 
: Measurement 
condition 


HllB2 
PC4N32V 
IF : SC (80mA), GI (60mA) 


V CEO 
: SC (30V), GI (25V) 


CTR 
: Measurement 
condition 


HllB2Z 
PC4N32V 
h : SC (80mA), GI (60mA) 


V CEO: 
SC (30V), GI (25V) 


CTR 
: Measurement 
condition 


HllB3 
PC4N32V 
h : SC (80mA), GI (60mA) 


V CEO 
: SC (30V), GI (25V) 


CTR 
: Measurement 
condition 


HllB3Z 
PC4N32V 
h : SC (80mA), GI (60mA) 


V CEO 
: SC (30V), GI (25V) 


CTR 
: Measurement 
condition 
HllDl 
PC851 
S 
D 
h : SC (50mA), GI (60mA) 


VISO: SC (5,OOOVrms),GI (5,300Vrms, 
5sec.) 


Pc : SC (150mW), GI (300mW) 


CTR 
: Measurement 
condition 


Package: 
SC (4pin), GI (6pin) 


E : Electrical 


M : Mechanical 


GI MODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


HllDlZ 
PC851 
S 
D 
h : SC (50mA), GI (60mA) 


Visa: SC (5,OOOVrms),GI (5,300Vrms, 
5sec.) 


Pc : SC (150mW), GI (300mW) 


CTR 
: Measurement 
condition 


Package: 
SC (4pin), GI (6pin) 


HllD2 
PC851 
S 
D 
h : SC (50mA), GI (60mA) 


Visa: SC (5,OOOVrms),GI (5,300Vrms, 
5sec.) 


Pc: 
SC (150mW), GI (300mW) 


CTR 
: Measurement 
condition 


Package: 
SC (4pin), GI (6pin) 


HllD2Z 
PC851 
S 
D 
IF : SC (50mA), GI (60mA) 


Visa: SC (5,OOOVrms),GI (5,300Vrms, 
5sec.) 


Pc : SC (150mW), GI (300mW) 


CTR : Measurement 
condition 


Package: 
SC (4pin), GI (6pin) 


HllD3 
PC851 
S 
D 
IF : SC (50mA), GI (60mA) 


V CEO: 
SC (300V), GI (200V) 


Visa: SC (5,OOOVrms),GI (5,300Vrms, 
5sec.) 


Pc : SC (150mW), GI (300mW) 


CTR 
: Measurement 
condition 


Package: 
SC (4pin), GI (6pin) 


HllD3Z 
PC851 
S 
D 
h : SC (50mA), GI (60mA) 


V CEO 
: SC (300V), GI (200V) 


Visa: SC (5,OOOVrms),GI (5,300Vrms, 
5sec.) 


Pc : SC (150mW), GI (300mW) 


CTR 
: Measurement 
condition 


Package: 
SC (4pin), GI (6pin) 


HllG1 
PC725V 
S 
h : SC (50mA), GI (60mA) 


V CEO: 
SC (300V), GI (100V) 


Visa: SC (5,OOOVrms), GI (2,500Vrms) 


Pc : SC (300mW), GI (200mW) 


CTR 
: Measurement 
condition 


HllG2 
PC725V 
S 
h : SC (50mA), GI (60mA) 


V CEO 
: SC (300V), GI (80V) 


Visa: SC (5,OOOVrms), GI (2,500Vrms) 


Pc : SC (300mW), GI (200mW) 


CTR 
: Measurement 
condition 


HllG3 
PC725V 
S 
IF : SC (50mA), GI (60mA) 


E : Electrical 


M : Mechanical 


GI MODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


V CEO 
: SC (300V), GI (55V) 


Visa : SC (5,OOOVrms), GI (2,500Vrms) 


Pc: 
SC (300mW), GI (200mW) 


CTR 
: Measurement 
condition 


HCPL2502 
6N136 
S 
CMH (TYP.) 
: SC (lkV / ,us), GI (10kV / ,us) 


HCPL2503 
6N136 
S 
CMH (TYP.) 
: SC (lkV / ,us), GI (10kV / ,us) 


HCPL2530 
PC9D17 
S 
Pc : SC (100mW), GI (35mW) 


CMH (TYP.) 
: SC (lkV / ,us), GI (10kV / ,us) 


HCPL2531 
PC9D17 
S 
Pc : SC (100mW), GI (35mW) 


CMH (TYP.) 
: SC (lkV / ,us), GI (10kV / ,us) 


HCPL2601 
6N137 
S 
Pc : SC (85mW), GI (40mW) 


CMH (TYP.) 
: SC (500V/ ,us), GI (10kV / ,us) 


HCPL2630 
PC9D10 
S 
h (lch) : SC (15mA), GI (30mA) 


CMH (TYP.) 
: SC (500V/ ,us), GI (10kV / ,us) 


MCAllGl 
PC725V 
S 
IF : SC (50mA), GI (60mA) 


V CEO: 
SC (300V), GI (100V) 


Visa : SC (5,OOOVrms), GI (2,500Vrms) 


Pc: 
SC (300mW), GI (200mW) 


CTR 
: Measurement 
condition 


MCAllG2 
PC725V 
S 
h : SC (50mA), GI (60mA) 


V CEO: 
SC (300V), GI (8OV) 


Visa : SC (5,OOOVrms), GI (2,500Vrms) 


Pc: 
SC (300mW), GI (200mW) 


CTR 
: Measurement 
condition 


MCAllG3 
PC725V 
S 
IF : SC (50mA), GI (60mA) 


V CEO 
: SC (300V), GI (55V) 


Visa: SC (5,OOOVrms), GI (2,500Vrms) 


Pc : SC (300mW), GI (200mW) 


CTR 
: Measurement 
condition 


MCA230 
PC4N32V 
S 
h : SC (80mA), GI (60mA) 


Pc: 
SC (150mW), GI (210mW) 


CTR 
: Measurement 
condition 
MCA231 
PC4N32V 
S 
IF : SC (80mA), GI (60mA) 


Pc: 
SC (150mW), GI (210mW) 


CTR : Measurement 
condition 
MCA255 
PC4N32V 
S 
h : SC (80mA), GI (60mA) 


V CEO 
: SC (30V), GI (55V) 


Pc : SC (150mW), GI (210mW) 


E : Electrical 


M : Mechanical 


GI MODELNO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


CTR 
: Measurement 
condition 


MCA2230 
PC4N32V 
S 
IF : SC (80mA), GI (60mA) 


Visa: SC (2,500Vrms), GI (5,300Vrms) 


Pc: 
SC (150mW), GI (210mW) 


CTR 
: Measurement 
condition 


MCA2230Z 
PC4N32V 
S 
h : SC (80mA), GI (60mA) 


Visa: SC (2,500Vrms), GI (5,300Vrms) 


Pc : SC (150mW), GI (210mW) 


CTR 
: Measurement 
condition 


MCA2231 
PC4N32V 
S 
IF : SC (80mA), GI (60mA) 


Visa: SC (2,500Vrms), GI (5,300Vrms) 


Pc: 
SC (150mW), GI (210mW) 


CTR 
: Measurement 
condition 


MCA2231Z 
PC4N32V 
S 
h : SC (80mA), GI (60mA) 


Visa: SC (2,500Vrms), GI (5,300Vrms) 


Pc: 
SC (l50m W), GI (210mW) 


CTR 
: Measurement 
condition 


MCA2255 
PC4N32V 
S 
h : SC (80mA), GI (60mA) 


V CEO 
: SC (30V), GI (55V) 


Visa: SC (2,500Vrms), GI (5,300Vrms) 


Pc: 
SC (150mW), GI (210mW) 


CTR 
: Measurement 
condition 


MCA2255Z 
PC4N32V 
S 
h : SC (80mA), GI (60mA) 


V CEO 
: SC (30V), GI (55V) 


Visa: SC (2,500Vrms), GI (5,300Vrms) 


Pc : SC (150mW), GI (210mW) 


CTR 
: Measurement 
condition 


MCL2501 
6N136 
S 
CMH (TYP.) 
: SC (lkV / jis), GI (lOkV / jis) 


MCL2502 
6N136 
S 
CMH (TYP.) 
: SC (lkV / jis), GI (10kV / jis) 


MCL2503 
6N136 
S 
CMH (TYP.) 
: SC (lkV / jis), GI (10kV / jis) 
MCL2530 
PC9D17 
S 
CMH (TYP.) 
: SC (lk V/ jis), GI (10kV/ jis) 
MCL2531 
PC9D17 
S 
CMH (TYP.) 
: SC (lkV / jis), GI (10kV / jis) 


MCL2601 
6N137 
S 
Pc : SC (85mW), GI (40mW) 


CMH (TYP.) 
: SC (lk V/ jis), GI (10kV/ jis) 
MCL2630 
PC9D10 
S 
CMH (TYP.) 
: SC (500V/ jis), GI (lOkV / jis) 
MCL2631 
PC9D10 
S 
CMH (TYP.) 
: SC (500V/ jis), GI (10kV/ jis) 


MCP3009 
SllMD5V 
S 
h : SC (50mA), GI (60mA) 


V DRM 
: SC (400V), GI (250V) 


E : Electrical 


M : Mechanical 


GI MODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


Visa: SC (5,OOOVrms), GI 
(5,300Vrms) 


1FT 
: Measurement 
condition 


MCP3010 
SllMD5V 
S 
IF 
: SC (50mA), GI (60mA) 


V ORM 
: SC (400V), GI (250V) 


Visa: SC (5,OOOVrms), GI (5,300Vrms) 


1FT 
: Measurement 
condition 


MCP3011 
SllMD5V 
S 
IF 
: SC (50mA), GI (60mA) 


V ORM 
: SC (400V), GI (250V) 


Visa: SC (5,OOOVrms), GI (5,300Vrms) 


1FT 
: Measurement 
condition 


MCP3012 
SllMD5V 
S 
IF 
: SC (50mA), GI (40mA) 


V ORM 
: SC (400V), GI (250V) 


Visa: SC (5,OOOVrms), GI (5,300Vrms) 


1FT 
: Measurement 
condition 


MCP3020 
SllMD5V 
S 
h : SC (50mA), GI (60mA) 


Visa: SC (5,OOOVrms), GI (5,300Vrms) 


1FT 
: Measurement 
condition 


MCP3020Z 
SllMD5V 
S 
h : SC (50mA), GI (60mA) 


Visa: SC (5,OOOVrms), GI (5,300Vrms) 


1FT 
: Measurement 
condition 


MCP3021 
SllMD5V 
S 
h : SC (50mA), GI (60mA) 


Visa: SC (5,OOOVrms), GI (5,300Vrms) 


1FT 
: Measurement 
condition 


MCP3021Z 
SllMD5V 
S 
h : SC (50mA), GI (60mA) 


Visa: SC (5,OOOVrms), GI (5,300Vrms) 


1FT 
: Measurement 
condition 
MCP3022 
SllMD5V 
S 
h : SC (50mA), GI (60mA) 


Visa: SC (5,OOOVrms), GI (5,300Vrms) 


1FT 
: Measurement 
condition 
MCP3023 
SllMD5V 
S 
IF 
: SC (50mA), GI (40mA) 


Visa: SC (5,OOOVrms),GI (5,300Vrms) 


1FT 
: Measurement 
condition 
MCP3030 
SllMD4V 
S 
h : SC (50mA), GI (60mA) 


V ORM 
: SC (400V), GI (250V) 


Visa: SC (5,OOOVrms), GI (5,300Vrms) 


1FT 
: Measurement 
condition 


MCP3031 
SllMD4V 
S 
IF 
: SC (50mA), GI (60mA) 


V ORM 
: SC (400V), GI (250V) 


E : Electrical 


M : Mechanical 


GI MODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


Visa: SC (5,OOOVrms),GI (5,300Vrms) 


1FT : Measurement 
condition 


MCP3032 
SllMD4V 
S 
h 
: SC (50mA), GI (40mA) 


V DRM 
: SC (400V), GI (250V) 


Visa: SC (5,OOOVrms), GI (5,300Vrms) 


1FT : Measurement 
condition 


MCP3033 
SllMD4V 
S 
IF : SC (50mA), GI (40mA) 


V DRM 
: SC (400V), GI (250V) 


Visa: SC (5,OOOVrms),GI (5,300Vrms) 


1FT : Measurement 
condition 


MCP3040 
SllMD4V 
S 
IF : SC (50mA), GI (60mA) 


Visa: SC (5,OOOVrms), GI (5,300Vrms) 


1FT : Measurement 
condition 


MCP3040Z 
SllMD4V 
S 
h 
: SC (50mA), GI (60mA) 


Visa: SC (5,OOOVrms), GI (5,300Vrms) 


1FT : Measurement 
condition 


MCP3041 
SllMD4V 
S 
h 
: SC (50mA), GI (60mA) 


Visa: SC (5,OOOVrms), GI (5,300Vrms) 


1FT : Measurement 
condition 


MCP3041Z 
SllMD4V 
S 
h 
: SC (50mA), GI (60mA) 


Visa: SC (5,OOOVrms), GI (5,300Vrms) 


hT : Measurement 
condition 


MCP3042 
SllMD4V 
S 
h 
: SC (50mA), GI (40mA) 


Visa: SC (5,OOOVrms), GI (5,300Vrms) 


1FT : Measurement 
condition 


MCP3043 
SllMD4V 
S 
h 
: SC (50mA), GI (40mA) 


Visa: SC (5,OOOVrms), GI (5,300Vrms) 


hT : Measurement 
condition 


MCS2 
S12MDlV 
S 
IF : SC (50mA), GI (60mA) 


V DRM 
: SC (400V), GI (200V) 


Visa: SC (5,OOOVrms),GI (3,OOOVrms) 


1FT : Measurement 
condition 


MCS21 
S12MDlV 
S 
IF : SC (50mA), GI (60mA) 


V DRM 
: SC (400V), GI (200V) 


Visa: SC (5,OOOVrms),GI (3,OOOVrms) 


hT : Measurement 
condition 


MCS2400 
S12MDlV 
S 
IF : SC (50mA), GI (60mA) 


Visa: SC (5,OOOVrms),GI (3,OOOVrms) 


E : Electrical 


M : Mechanical 


GIMODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


1FT: Measurement 
condition 


MCS2401 
S12MDlV 
S 
IF : SC (50mA), GI (60mA) 


Vtso 
: SC (5,000Vrms), GI (3,000Vrms) 


1FT: Measurement 
condition 


MCT2 
PC713V 
S 
IF : SC (50mA), GI (60mA) 


V CEO 
: SC (35V), GI (85V) 


V!SO: SC (5,000Vrms), 
GI (2,500Vrms) 


Pc : SC (150mW), GI (200mW) 


CTR 
: Measurement 
condition 


MCT2E 
PC713V 
S 
IF : SC (50mA), GI (60mA) 


V CEO 
: SC (35V), GI (85V) 


V1SO: SC (5,000Vrms), GI (2,500Vrms) 


Pc : SC (150mW), GI (200mW) 


CTR 
: Measurement 
condition 


MCT210 
PC702V 
V CEO: 
SC (70V), GI (45V) 


V!SO: SC (5,000Vrms), GI (3,000Vrms) 


CTR 
: Measurement 
condition 


MCT2200 
PC702V 
S 
V CEO: 
SC (70V), GI (45V) 


V!SO: SC (5,000Vrms), 
GI (5,300Vrms) 


CTR 
: SC (40-320%), 
GI (20-60%) 


MCT2200Z 
PC702V 
S 
V CEO: 
SC (70V), GI (45V) 


V!SO: SC (5,000Vrms), 
GI (5,300Vrms) 


CTR 
: SC (40-320%), 
GI (20-60%) 


MCT2201 
PC702VD 
S 
V CEO: 
SC (70V), GI (45V) 


Vtso 
: SC (5,000Vrms), 
GI (5,300Vrms) 


CTR 
: SC (160-320%), 
GI (100-200%) 
MCT2201Z 
PC702VD 
S 
V CEO: 
SC (70V), GI (45V) 


V1SO: SC (5,000Vrms), GI (5,300Vrms) 


CTR 
: SC (160-320%), 
GI (100-200%) 
MCT2202 
PC702VB 
S 
V CEO: 
SC (70V), GI (45V) 


V!SO: SC (5,000Vrms), GI (5,300Vrms) 
MCT2202Z 
PC702VB 
S 
V CEO: 
SC (70V), GI (45V) 


V!SO: SC (5,000Vrms), 
GI (5,300Vrms) 
MCT26 
PC713V 
S 
h : SC (50mA), GI (60mA) 


V CEO 
: SC (35V), GI (85V) 


Vtso 
: SC (5,000Vrms), GI (2,500Vrms) 


Pc: 
SC (150mW), GI (200mW) 


CTR : Measurement 
condition 


E : Electrical 


M : Mechanical 


GI MODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


MCT270 
PC713V 
S 
h : SC (50mA), GI (90mA) 


V CEO: 
SC (35V), GI (45V) 


Visa: SC (5,OOOVrms),GI (3,OOOVrms) 


Pc : SC (150mW), GI (200mW) 


CTR : Measurement 
condition 


MCT271 
PC702V 
V CEO: 
SC (70V), GI (45V) 


Visa: SC (5,OOOVrms),GI (3,OOOVrms) 


CTR 
: Measurement 
condition 


MCT272 
PC702V 
V CEO: 
SC (70V), GI (45V) 


Visa: SC (5,OOOVrms),GI (3,OOOVrms) 


CTR 
: Measurement 
condition 


MCT273 
PC702V 
V CEO: 
SC (70V), GI (45V) 


Visa: SC (5,OOOVrms), GI (3,OOOVrms) 


CTR 
: Measurement 
condition 


MCT274 
PC702V 
V CEO: 
SC (70V), GI (45V) 


Visa: SC (5,OOOVrms),GI (3,OOOVrms) 


CTR 
: Measurement 
condition 


MCT275 
PC702V 
S 
V CEO 
: SC (70V), GI (85V) 


Visa: SC (5,OOOVrms),GI (3,OOOVrms) 


CTR 
: Measurement 
condition 


MCT276 
PC702V 
V CEO: 
SC (70V), GI (45V) 


Visa: SC (5,OOOVrms),GI (3,OOOVrms) 


CTR 
: Measurement 
condition 


MCT277 
PC702V 
V CEO: 
SC (70V), GI (45V) 


Visa: SC (5,OOOVrms), GI (3,OOOVrms) 


CTR 
: Measurement 
condition 


MCT5200 
PC713V 
S 
h : SC (50mA), GI (40mA) 


V CEO: 
SC (35V), GI (45V) 


Visa: SC (5,OOOVrms),GI (2,500Vrms) 


Pc : SC (150mW), GI (200mW) 


CTR 
: Measurement 
condition 


MCT5201 
PC713V 
S 
h : SC (50mA), GI (40mA) 


V CEO: 
SC (35V), GI (45V) 


Visa: SC (5,OOOVrms),GI (2,500Vrms) 


Pc : SC (150mW), GI (200mW) 


CTR 
: Measurement 
condition 


MCT5210 
PC713V 
S 
h : SC (50mA), GI (40mA) 


V CEO: 
SC (35V), GI (45V) 


E : Electrical 


M : Mechanical 


GIMODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


ViSO: SC (5,000Vrms), GI (2,500Vrms) 


Pc : SC (150mW), GI (200mW) 


CTR 
: Measurement 
condition 


MCT5211 
PC713V 
S 
IF :.sC (50mA), GI (40mA) 


V CEO: 
SC (35V), GI (45V) 


VISO: SC (5,000Vrms), 
GI (2,500Vrms) 


Pc: 
SC (150mW), GI (200mW) 


CTR 
: Measurement 
condition 


MCT6 
PC829 
S 
h : SC (50mA), GI (60mA) 


V CEO 
: SC (35V), GI (85V) 


ViSO: SC (5,000Vrms), GI (2,500Vrms) 


CTR 
: Measurement 
condition 


MCT61 
PC829 
S 
h : SC (50mA), GI (60mA) 


V CEO 
: SC (35V), GI (85V) 


ViSO: SC (5,000Vrms), GI (2,500Vrms) 


MCT62 
PC829 
S 
h : SC (50mA), GI (60mA) 


V CEO 
: SC (35V), GI (85V) 


ViSO: SC (5,000Vrms), GI (2,500Vrms) 


CTR 
: SC (50-400%), 
GI (MIN. 100%) 


MCT66 
PC829 
S 
h : SC (50mA), GI (60mA) 


V CEO: 
SC (35V), GI (85V) 


ViSO: SC (5,000Vrms), GI (2,500Vrms) 


CTR 
: Measurement 
condition 


I HEWLETT PACKARD VS. SHARP 
I 
E : Electrical 


M : Mechanical 


HP MODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


6N135 
6N135 


6N136 
6N136 


6N137 
6N137 


6N138 
6N138 


6N139 
6N139 


HCPL2502 
6N136 
Visa: SC (2,500Vrms, 
1min.), 


HP (2,500Vrms, 
Isec.) 


tPHL(TYP.) 
: SC (0.3,us), HP (0.2,us) 


HCPL2530 
PC9D17 
S 
Po : SC (100mW), HP (35mW) 


CMH 
: Measurement 
condition 


HCPL2531 
PC9D17 
S 
Po : SC (100mW), HP (35mW) 


HCPL2630 
PC9D10 
S 
h :SC (20mA), HP (30mA) 


Po : SC (85mW), HP (60mW) 


tPLH 
: SC (50ns), HP (45ns) 


HCPL3700 
PC902 
S 
D 
h :SC (20mA), HP (50mA) 


V 0 : SC (15V), HP (20V) 


Visa: SC (5,000Vrms), 
HP (2,500Vrms) 


Po: 
SC (150mW), HP (210mW) 


CMH 
: Measurement 
condition 


Internal 
connection 


HCPL4502 
PC917 
S 
V EBO 
: SC (5V), HP (5.6V) 


CMH 
: Measurement 
condition 


I MOTOROLA VS. SHARP 
I 
E : Electrical 


M : Mechanical 


MOTOROLA MODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


4N25 
PC4N25V 


4N25A 
PC4N25V 


4N26 
PC4N26V 


4N27 
PC4N27V 


4N28 
PC4N28V 


4N29 
PC4N29V 


4N29A 
PC4N29V 


4N30 
PC4N30V 


4N31 
PC4N30V 
h : SC (80mA), MO (60mA) 


4N32 
PC4N32V 


4N32A 
PC4N32V 


4N33 
PC4N33V 


4N35 
PC4N35V 


4N36 
PC4N36V 


4N37 
PC4N37V 


4N38 
PC702V 
S 
h : SC (60mA), MO (80mA) 


V CEO: SC (70V), MO (80V) 


VISO: SC (5,OOOVrms), MO (7,500Vpeak) 


CTR 
: Measurement 
condition 


4N38A 
PC702V 
S 
h : SC (60mA), MO (80mA) 


VCEO: SC (70V), MO (80V) 


VISO: SC (5,OOOVrms), MO (7,500Vpeak) 


CTR 
: Measurement 
condition 


4N39 
S12MDlV 
S 
h : SC (50mA), MO (60mA) 


V DRM 
: SC (400V), MO (200V) 


VISO: SC (5,OOOVrms), MO (7,500Vpeak) 


1FT: Measurement 
condition 


4N40 
S12MDlV 
S 
IF : SC (50mA), MO (60mA) 


ViSO: SC (5,OOOVrms), MO (7,500Vpeak) 


1FT: Measurement 
condition 


CNY17-1 
PC702VA 
S 
ViSO: SC (5,OOOVrms),MO (7,500Vpeak) 


PC: SC (160mA), MO (l50mA) 


CNY17-2 
PC702VB 
S 
ViSO: SC (5,OOOVrms), MO (7,500Vpeak) 


PC: SC (160mA), MO (150mA) 


CNY17-3 
PC702VC 
S 
VISO: SC (5,OOOVrms), MO (7,500Vpeak) 


E : Electrical 


M : Mechanical 


MOTOROLA MODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


Pc: 
SC (160mA), MO (150mA) 


CNY17·4 
PC702VD 
S 
VISO: SC (5,OOOVrms), MO (7,500Vpeak) 


Pc: 
SC (160mA), MO (150mA) 


HllAl 
PC713V 
S 
h : SC (50mA), MO (60mA) 


V CEO 
: SC (35V), MO (30V) 


VISO: SC (5,OOOVrms), MO (7,500Vpeak) 


CTR 
: Measurement 
condition 


HllA2 
PC713V 
S 
h : SC (50mA), MO (60mA) 


V CEO 
: SC (35V), MO (30V) 


VISO: SC (5,OOOVrms), MO (7,500Vpeak) 


CTR 
: Measurement 
condition 


HllA3 
PC713V 
S 
IF : SC (50mA), MO (60mA) 


V CEO 
: SC (35V), MO (30V) 


VISO: SC (5,OOOVrms), MO (7,500Vpeak) 


CTR 
: Measurement 
condition 


HllA4 
PC713V 
S 
h : SC (50mA), MO (60mA) 


V CEO 
: SC (35V), MO (30V) 


VISO: SC (5,OOOVrms), MO (7,500Vpeak) 


CTR 
: Measurement 
condition 
HllA5 
PC713V 
S 
h : SC (50mA), MO (60mA) 


V CEO 
: SC (35V), MO (30V) 


VISO: SC (5,OOOVrms), MO (7,500Vpeak) 


CTR : Measurement 
condition 


HllAAl 
PC733 
S 
h : SC (50mA), MO (60mA) 


V CEO 
: SC (35V), MO (30V) 


VISO: SC (5,OOOVrms), MO (7,500Vpeak) 


CTR 
: Measurement 
condition 


HllAA2 
PC733 
S 
h : SC (50mA), MO (60mA) 


V CEO 
: SC (35V), MO (30V) 


VISO: SC (5,OOOVrms), MO (7,500Vpeak) 


CTR 
: Measurement 
condition 


HllAA3 
PC733 
S 
IF : SC (50mA), MO (60mA) 


V CEO 
: SC (35V), MO (30V) 


VISO: SC (5,OOOVrms), MO (7,500Vpeak) 


CTR 
: Measurement 
condition 


HllAA4 
PC733 
S 
h : SC (50mA), MO (60mA) 


V CEO 
: SC (35V), MO (30V) 


VISO: SC (5,OOOVrms), MO (7,500Vpeak) 


E : Electrical 


M : Mechanical 


MOTOROLA MODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


CTR 
: Measurement 
condition 


HllAV1 
pe1l2 
S 
D 
Leadframe 
width 


HllAV1A 
PC1l2 
S 
IF : SC (50mA), MO (60mA) 


VISO: SC (5,OOOVrms),MO (7,500Vpeak) 


Pc: 
SC (160mW), MO (150mW) 


CTR 
: Measurement 
condition 


HllAV2 
PC1l2 
S 
D 
Leadframe 
width 


HllAV2A 
PC1l2 
S 
h : SC (50mA), MO (60mA) 


VISO: SC (5,OOOVrms), MO (7,500Vpeak) 


Pc : SC (160mW), MO (150mW) 


CTR 
: Measurement 
condition 


HllAV3 
PC1l2 
S 
D 
Leadframe 
width 


HllAV3A 
PC1l2 
S 
IF : SC (50mA), MO (60mA) 


VISO: SC (5,OOOVrms), MO (7,500Vpeak) 


Pc : SC (160mW), MO (150mW) 


CTR 
: Measurement 
condition 


HllB1 
PC4N32V 
S 
h : SC (80mA), MO (60mA) 


V CEO 
: SC (30V), MO (25V) 


VISO: SC (2,500Vrms), 
MO (7,500Vpeak) 


CTR 
: Measurement 
condition 


HllB2 
PC4N32V 
S 
h : SC (80mA), MO (60mA) 


V CEO 
: SC (30V), MO (25V) 


VISO: SC (2,500Vrms), 
MO (7,500Vpeak) 


CTR 
: Measurement 
condition 


HllB3 
PC4N32V 
S 
IF : SC (80mA), MO (60mA) 


V CEO 
: SC (30V), MO (25V) 


VISO: SC (2,500Vrms), 
MO (7,500Vpeak) 


CTR : Measurement 
condition 


HllC1 
S12MDlV 
S 
IF : SC (50mA), MO (60mA) 


VORM 
: SC (400V), MO (MIN. 200V) 


VISO: SC (5,OOOVrms), MO (7,500Vpeak) 


1FT: Measurement 
condition 


HllC2 
S12MDlV 
S 
h : SC (50mA), MO (60mA) 


VORM 
: SC (400V), MO (MIN. 200V) 


VISO: SC (5,OOOVrms), MO (7,500Vpeak) 


1FT: Measurement 
condition 


HllC3 
S12MDlV 
S 
IF : SC (50mA), MO (60mA) 


V ORM 
: SC (400V), MO (MIN. 200V) 


E : Electrical 


M : Mechanical 


MOTOROLA 
MODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


Visa: SC (5,OOOVrms), MO (7,500Vpeak) 


1FT: Measurement 
condition 


HllC4 
Sl2MDIV 
S 
h 
: SC (50mA), MO (60mA) 


Visa: SC (5,OOOVrms), MO (7,500Vpeak) 


1FT: Measurement 
condition 


HllC5 
Sl2MDlV 
S 
IF : SC (50mA), MO (60mA) 


Visa: SC (5,OOOVrms), MO (7,500Vpeak) 


hT : Measurement 
condition 


HllC6 
Sl2MDlV 
S 
h : SC (50mA), MO (60mA) 


Visa: SC (5,OOOVrms), MO (7,500Vpeak) 


1FT: Measurement 
condition 


HllDl 
PC851 
S 
D 
IF : SC (50mA), MO (60mA) 


Visa: SC (5,OOOVrms),MO (7,500Vpeak) 


CTR 
: Measurement 
condition 


Package: 
SC (4pin), MO (6pin) 


HllD2 
PC851 
S 
D 
IF : SC (50mA), MO (60mA) 


Visa: SC (5,OOOVrms),MO (7,500Vpeak) 


CTR 
: Measurement 
condition 


Package: 
SC (4pin), MO (6pin) 


HllD3 
PC851 
S 
D 
IF : SC (50mA), MO (60mA) 


V CEO 
: SC (300V), MO (200V) 


Visa: SC (5,OOOVrms), MO (7,500Vpeak) 


CTR 
: Measurement 
condition 


Package: 
SC (4pin), MO (6pin) 


HI1D4 
PC851 
S 
D 
h : SC (50mA), MO (60mA) 


V CEO 
: SC (300V), MO (200V) 


Visa: SC (5,OOOVrms), MO (7,500Vpeak) 


CTR 
: Measurement 
condition 


Package: 
SC (4pin), MO (6pin) 


HllGI 
PC725V 
S 
h 
: SC (50mA), MO (60mA) 


V CEO: 
SC (300V), MO (IOOV) 


Visa: SC (5,OOOVrms), MO (7,500Vpeak) 


Pc : SC (300mW), MO (150mW) 


CTR 
: Measurement 
condition 


HllG2 
PC725V 
S 
h 
: SC (50mA), MO (60mA) 


V CEO 
: SC (300V), MO (80V) 


Visa: SC (5,OOOVrms), MO (7,500Vpeak) 


Pc : SC (300mW), MO (150mW) 


E : Electrical 


M : Mechanical 


MOTOROLA MODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


CTR 
: Measurement 
condition 


HllG3 
PC725V 
S 
h 
: SC (50mA), MO (60mA) 


V CEO 
: SC (300V), MO (55V) 


V1SO 
: SC (5,000Vrms), 
MO (7,500Vpeak) 


Pc: 
SC (300mW), MO (150mW) 


HllLl 
PC900V 
S 
h 
: SC (50mA), MO (60mA) 


V1SO 
: SC (5,000Vrms), 
MO (7,500Vpeak) 


hHL (MAX.) : SC (4mA), MO (1.6mA) 


<Measurement 
condition 
: SC (RL= 2800., 


V cc= 5V), MO (RL= 2700., V cc= 5V» 


HllL2 
PC900V 
S 
h 
: SC (50mA), MO (60mA) 


V1SO 
: SC (5,000Vrms), 
MO (7,500Vpeak) 


IFHL(MAX.) : SC (4mA), MO (lOmA) 


<Measurement 
condition 
: SC (RL= 2800., 


V cc= 5V), MO (RL= 2700., V cc= 5V» 


MCT2 
PC713V 
S 
h 
: SC (50mA), MO (60mA) 


V CEO 
: SC (35V), MO (30V) 


V1SO 
: SC (5,000Vrms), 
MO (7,500Ypeak) 


CTR 
: Measurement 
condition 


MCT2E 
PC713V 
S 
h 
: SC (50mA), MO (60mA) 


V CEO 
: SC (35V), MO (30V) 


V1SO 
: SC (5,000Vrms), 
MO (7,500Vpeak) 


CTR 
: Measurement 
condition 


MOC1l9 
PC715V 
S 
IF : SC (50mA), MO (60mA) 


V CEO 
: SC (35V), MO (30V) 


V1SO 
: SC (5,000Vrms), 
MO (7,500Vpeak) 


CTR 
: Measurement 
condition 


MOC1005 
PC713V 
S 
IF : SC (50mA), MO (60mA) 


V CEO 
: SC (35V), MO (30V) 


V1SO 
: SC (5,000Vrms), 
MO (7,500Vpeak) 


CTR 
: Measurement 
condition 
MOC1006 
PC713V 
S 
IF : SC (50mA), MO (60mA) 


V CEO 
: SC (35V), MO (30V) 


V1SO 
: SC (5,000Vrms), 
MO (7,500Vpeak) 


CTR 
: Measurement 
condition 


MOC3000 
S12MDlV 
S 
IF : SC (50mA), MO (60mA) 


V1SO 
: SC (5,000Vrms), 
MO (7,500Vpeak) 


1FT: Measurement 
condition 


E : Electrical 


M : Mechanical 


MOTOROLA MODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


MOC3001 
S12MDlV 
S 
h :SC (50mA), MO (60mA) 


Visa: SC (5,OOOVrms), MO (7,500Vpeak) 


1FT: Measurement 
condition 


MOC3002 
S12MDlV 
S 
IF : SC (50mA), MO (60mA) 


V DRM 
: SC (400V), MO (250V) 


Visa: SC (5,OOOVrms),MO (7,500Vpeak) 


1FT: Measurement 
condition 


MOC3003 
S12MDlV 
S 
h :SC (50mA), MO (60mA) 


V DRM 
: SC (400V), MO (250V) 


Visa: SC (5,OOOVrms), MO (7,500Vpeak) 


1FT: Measurement 
condition 


MOC3007 
S12MDlV 
S 
h :SC (50mA), MO (60mA) 


V DRM 
: SC (400V), MO (200V) 


Visa: SC (5,OOOVrms), MO (7,500Vpeak) 


1FT: Measurement 
condition 


MOC3009 
SllMD5V 
S 
IF : SC (50mA), MO (60mA) 


V DRM 
: SC (400V), MO (250V) 


Visa: SC (5,OOOVrms), MO (7,500Vpeak) 


1FT: Mea~urement 
condition 


MOC3010 
SllMD5V 
S 
h :SC (50mA), MO (60mA) 


V DRM 
: SC (400V), MO (250V) 


Visa: SC (5,OOOVrms), MO (7,500Vpeak) 


1FT: Measurement 
condition 


MOC3011 
SllMD5V 
S 
h :SC (50mA), MO (60mA) 


V DRM 
: SC (400V), MO (250V) 


Visa: SC (5,OOOVrms),MO (7,500Vpeak) 


1FT: Measurement 
condition 


MOC3012 
SllMD5V 
S 
h :SC (50mA), MO (60mA) 


V DRM 
: SC (400V), MO (250V) 


Visa: SC (5,OOOVrms), MO (7,500Vpeak) 


1FT: Measurement 
condition 
MOC3020 
SllMD5V 
S 
IF : SC (50mA), MO (60mA) 


Visa: SC (5,OOOVrms), MO (7,500Vpeak) 


1FT: Measurement 
condition 
MOC3021 
SllMD5V 
S 
IF : SC (50mA), MO (60mA) 


Visa: SC (5,OOOVrms),MO (7,500Vpeak) 


1FT: Measurement 
condition 


MOC3022 
SllMD5V 
S 
IF : SC (50mA), MO (60mA) 


E : Electrical 


M : Mechanical 


MOTOROLA MODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


Visa: SC (5,OOOVrms), MO (7,500Vpeak) 


1FT: Measurement 
condition 


MOC3023 
SllMD5V 
S 
h 
: SC (50mA), MO (60mA) 


Visa: SC (5,OOOVrms), MO (7,500Vpeak) 


1FT: Measurement 
condition 


MOC3031 
SllMD4V 
S 
h 
: SC (50mA), MO (60mA) 


V DRM 
: SC (400V), MO (250V) 


Visa: SC (5,OOOVrms), MO (7,500Vpeak) 


1FT: Measurement 
condition 


MOC3032 
SllMD4V 
S 
h 
: SC (50mA), MO (60mA) 


V DRM 
: SC (400V), MO (250V) 


Visa: SC (5,OOOVrms), MO (7,500Vpeak) 


hT : Measurement 
condition 
MOC3033 
SllMD4V 
S 
h 
: SC (50mA), MO (60mA) 


V DRM 
: SC (400V), MO (250V) 


Visa: SC. (5,OOOVrms), MO (7,500Vpeak) 


1FT: Measurement 
condition 
MOC3041 
SllMD4V 
S 
IF : SC (50mA), MO (60mA) 


Visa: SC (5,OOOVrms), MO (7,500Vpeak) 


1FT: Measurement 
condition 
MOC3042 
SllMD4V 
S 
h 
: SC (50mA), MO (60mA) 


Visa: SC (5,OOOVrms), MO (7,500Vpeak) 


1FT: Measurement 
condition 
MOC3043 
SllMD4V 
S 
h 
: SC (50mA), MO (60mA) 


Visa: SC (5,OOOVrms), MO (7,500Vpeak) 


1FT: Measurement 
condition 
MOC3061 
S21MD4V 
S 
IF : SC (50mA), MO (60mA) 


Visa: SC (5,OOOVrms), MO (7,500Vpeak) 


1FT: Measurement 
condition 
MOC3063 
S21ME4 
S 
h 
: SC (50mA), MO (60mA) 


Visa: SC (5,OOOVrms), MO (7,500Vpeak) 


1FT: Measurement 
condition 
MOC3081 
S21MD4V 
S 
h 
: SC (50mA), MO (60mA) 


V DRM 
: SC (600V), MO (800V) 


Visa: SC (5,OOOVrms), MO (7,500Vpeak) 


1FT: Measurement 
condition 


MOC3083 
S21ME4 
S 
IF : SC (50mA), MO (60mA) 


V DRM 
: SC (600V), MO (800V) 


E : Electrical 


M : Mechanical 


MOTOROLA 
MODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


Visa: SC (5,000Vrms), 
MO (7,500Vpeak) 


1FT: Measurement 
condition 


MOC5007 
PC900V 
S 
IF : SC (50mA), MO (60mA) 


Visa: SC (5,000Vrms), 
MO (7,500Vpeak) 


IFHL(MAX.) : SC (4mA), MO (1.6mA) 


<Measurement 
condition 
: SC (RL= 2800, 


V cc = 5V), MO (RL= 2700, V cc = 5V» 


MOC5008 
PC900V 
S 
IF : SC (50mA), MO (60mA) 


Visa: SC (5,000Vrms), 
MO (7,500Vpeak) 


hHL (MAX.) : SC (4mA), MO (4mA) 


<Measurement 
condition: 
SC (RL= 2800, 


V cc = 5V), MO (RL= 2700, V cc = 5V» 


MOC5009 
PC900V 
S 
IF : SC (50mA), MO (60mA) 


Visa: SC (5,000Vrms), 
MO (7,500Vpeak) 


IFHL(MAX.) : SC (4mA), MO (lOmA) 


<Measurement 
condition: 
SC (RL= 2800, 


V cc = 5V), MO (RL= 2700, V cc = 5V» 


MOC8020 
PC715V 
S 
IF : SC (50mA), MO (60mA) 


V CEO 
: SC (35V), MO (50V) 


Visa: SC (5,000Vrms), 
MO (7,500Vpeak) 


CTR : Measurement 
condition 


MOC8021 
PC715V 
S 
h 
: SC (50mA), MO (60mA) 


V CEO 
: SC (35V), MO (50V) 


Visa: SC (5,000Vrms), 
MO (7,500Vpeak) 


CTR : Measurement 
condition 


MOC8030 
PC715V 
S 
h 
: SC (50mA), MO (60mA) 


V CEO 
: SC (35V), MO (80V) 


Visa: SC (5,000Vrms), 
MO (7,500Vpeak) 


CTR 
: Measurement 
condition 


MOC8050 
PC715V 
S 
IF : SC (50mA), MO (60mA) 


V CEO 
: SC (35V), MO (80V) 


Visa: SC (5,000Vrms), 
MO (7,500Vpeak) 


CTR 
: Measurement 
condition 


MOC8080 
PC4N32V 
S 
h 
: SC (80mA), MO (60mA) 


V CEO 
: SC (35V), MO (55V) 


Visa: SC (2,500Vrms), 
MO (7,500Vpeak) 


CTR : Measurement 
condition 


MOC8100 
PC702V 
S 
V CEO 
: SC (70V), MO (30V) 


E : Electrical 


M : Mechanical 


~IOTOROLA 
MODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


Visa: SC (5,OOOVrms), MO (7,500Vpeak) 


Pc : SC (160mW), MO (150mW) 


CTR 
: Measurement 
condition 


MOC8111 
PC714V 
S 
IF : SC (50mA), MO (60mA) 


V CEO 
: SC (35V), MO (30V) 


Visa: SC (5,OOOVrms), MO (7,500Vpeak) 


CTR 
: Measurement 
condition 


MOC8112 
PC714V 
S 
h : SC (50mA), MO (60mA) 


V CEO: 
SC (35V), MO (30V) 


Visa: SC (5,OOOVrms), MO (7,500Vpeak) 


CTR 
: Measurement 
condition 


MOC8113 
PC714V 
S 
IF : SC (50mA), MO (60mA) 


V CEO: 
SC (35V), MO (30V) 


Visa: SC (5,OOOVrms), MO (7,500Vpeak) 


CTR 
: Measurement 
condition 


MOC8204 
PC851 
S 
D 
IF : SC (50mA), MO (60mA) 


V CEO: 
SC (300V), MO (400V) 


Visa: SC (5,OOOVrms), MO (7,500Vpeak) 


CTR 
: Measurement 
condition 


Package: 
SC (4pin), MO (6pin) 


MOC8205 
PC851 
S 
D 
h :SC (50mA), MO (60mA) 


V CEO: 
SC (300V), MO (400V) 


Visa: SC (5,OOOVrms), MO (7,500Vpeak) 


CTR 
: Measurement 
condition 


Package: 
SC (4pin), MO (6pin) 


MOC8206 
PC851 
S 
D 
IF : SC (50mA), MO (60mA) 


V CEO: 
SC (300V), MO (400V) 


Visa: SC (5,OOOVrms), MO (7,500Vpeak) 


CTR 
: Measurement 
condition 


Package: 
SC (4pin), MO (6pin) 


I SIEMENS VS. SHARP 
I 
E : Electrical 


M : Mechanical 


SIEMENS MODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


4N25 
PC4N25V 


4N26 
PC4N26V 


4N27 
PC4N27V 


4N28 
PC4N28V 


4N32 
PC4N32V 


4N33 
PC4N33V 


4N35 
PC4N35V 


4N36 
PC4N36V 


4N37 
PC4N37V 


6N138 
6N138 


6N139 
6N139 


CNY17-1 
PC702VA 
VISO: SC (5,OOOVrms), SI (4,400Vrms, 
DC) 


Pc : SC (160mW), SI (l50mW) 


CNY17-2 
PC702VB 
VISO: SC (5,OOOVrms), SI (4,400Vrms, 
DC) 


Pc : SC (160mW), SI (150mW) 


CNY17-3 
PC702VC 
VISO: SC (5,OOOVrms), SI (4,400Vrms, 
DC) 


Pc : SC (160mW), SI (150mW) 


CNY17-4 
PC702VD 
VISO: SC (5,OOOVrms), SI (4,400Vrms, 
DC) 


Pc : SC (160mW), SI (150mW) 


CNY17F-l 
PC714VA 
S 
h :SC (50mA), SI (60mA) 


V CEO 
: SC (35V), SI (70V) 


ViSO: SC (5,OOOVrms), SI (5,300Vrms, 
DC) 


CTR 
: Measurement 
condition 
CNY17F-2 
PC714VB 
S 
IF : SC (50mA), SI (60mA) 


V CEO 
: SC (35V), SI (70V) 


ViSO: SC (5,OOOVrms), SI (5,300Vrms, 
DC) 


CTR 
: Measurement 
condition 
CNY17F-3 
PC714VC 
S 
h :SC (50mA), SI (60mA) 


V CEO 
: SC (35V), SI (70V) 


ViSO: SC (5,OOOVrms), SI (5,300Vrms, 
DC) 


CTR 
: Measurement 
condition 
HllAAl 
PC733 
S 
IF : SC (50mA), SI (lOOmA) 


V CEO 
: SC (35V), SI (30V) 


ViSO: SC (5,OOOVrms),SI (5,300Vrms) 
HllC4 
S12MDlV 
S 
h :SC (50mA), SI (60mA) 


E : Electrical 


M : Mechanical 


SIEMENS MODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


V DRM 
: SC (200V), SI (400V) 


ViSO: SC (5,OOOVrms),SI (5,300Vrms) 


1FT: Measurement 
condition 


HllC5 
S12MDlV 
S 
IF : SC (50mA), SI (60mA) 


V DRM 
: SC (200V), SI (400V) 


VISO: SC (5,OOOVrms), SI (5,300Vrms) 


1FT: Measurement 
condition 


HllC6 
S12MDlV 
S 
h : SC (50mA), SI (60mA) 


V DRM 
: SC (200V), SI (400V) 


ViSO: SC (5,OOOVrms), SI (5,300Vrms) 


1FT: Measurement 
condition 


III 
PC713V 
S 
IF : SC (50mA), SI (100mA) 


V CEO 
: SC (35V), SI (30V) 


ViSO: SC (5,OOOVrms), SI (7,500Vpeak, 
DC) 


Pc: 
SC (150mW), SI (200mW) 


CTR 
: Measurement 
condition 


ILDl 
PC829 
S 
h : SC (50mA), SI (lOOmA) 


V CEO 
: SC (35V), SI (30V) 


VISO: SC (5,OOOVrms), SI (7,500Vpeak, 
DC) 


CTR 
: Measurement 
condition 
ILQ1 
PC849 
S 
h : SC (50mA), SI (lOOmA) 


V CEO 
: SC (35V), SI (30V) 


VISO: SC (5,OOOVrms), SI (7,500Vpeak, 
DC) 


CTR 
: Measurement 
condition 


IL2 
PC702V 
S 
h : SC (60mA), SI (100mA) 


ViSO: SC (5,OOOVrms), SI (5,300Vrms) 


Pc : SC (160mW), SI (200mW) 


CTR 
: Measurement 
condition 
ILD2 
PC829 
S 
h : SC (50mA), SI (lOOmA) 


V CEO 
: SC (35V), SI (70V) 


ViSO: st (5,OOOVrms), SI (5,300Vrms) 


CTR 
: Measurement 
condition 
ILQ2 
PC849 
S 
IF : SC (50mA), SI (lOOmA) 


V CEO 
: SC (35V), SI (70V) 


VISO: SC (5,OOOVrms),SI (5,300Vrms) 
CTR 
: Measurement 
condition 


IL5 
PC702V 
S 
h : SC (60mA), SI (lOOmA) 


V CEO 
: SC (70V), SI (30V) 


E : Electrical 


M : Mechanical 


SIEMENS MODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


Visa: SC (5,000Vrms), 
SI (7,500Vpeak, 
DC) 


Pc : SC (160mW), SI (200mW) 


CTR 
: Measurement 
condition 


ILD5 
PC829 
S 
h : SC (50mA), SI (lOOmA) 


V CEO 
: SC (35V), SI (30V) 


Visa: SC (5,000Vrms), 
SI (7,500Vpeak, 
DC) 


CTR 
: Measurement 
condition 


ILQ5 
PC849 
S 
h : SC (50mA), SI (lOOmA) 


V CEO 
: SC (35V), SI (30V) 


Visa: SC (5,000Vrms), SI (7,500Vpeak, 
DC) 


CTR 
: Measurement 
condition 


IL8 
PCl01 
S 
D 
IF : SC (50mA), SI (60mA) 


V CEO 
: SC (35V), SI (30V) 


Visa: SC (5,000Vrms), 
SI (8,000Vrms) 


Pc: 
SC (l50m W), SI (300mW) 


CTR 
: Measurement 
condition 


Package: 
SC (6pin), SI (4pin) 


IL9 
PC100 
S 
IF : SC (50mA), SI (60mA) 


V CEO 
: SC (35V), SI (30V) 


Visa: SC (5,000Vrms), SI (8,000Vrms) 


Pc: 
SC (150mW), SI (300mW) 


CTR 
: Measurement 
condition 


ILIO 
PC101 
S 
D 
h : SC (50mA), SI (60mA) 


V CEO 
: SC (35V), SI (30V) 


Visa: SC (5,000Vrms), 
SI (8,000Vrms) 


Pc: 
SC (150mW), SI (300mW) 


CTR 
: Measurement 
condition 


Package: 
SC (6pin), SI (4pin) 


ILll 
PC100 
S 
h : SC (50mA), SI (60mA) 


V CEO 
: SC (35V), SI (30V) 


Visa: SC (5,000Vrms), 
SI (8,000Vrms) 


Pc: 
SC (150mW), SI (300mW) 


CTR : Measurement 
condition 
1130 
PC4N32V 
S 
IF : SC (80mA), SI (60mA) 


Visa: SC (2,500Vrms), SI (5,300Vrms) 


Pc : SC (150mW), SI (210mW) 


CTR 
: Measurement 
condition 
ILD30 
PC825 
S 
D 
V CEO 
: SC (35V), SI (30V) 


E : Electrical 


M : Mechanical 


SIEMENS MODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


VISO: 5C (5,OOOVrms), 51 (5,300Vrms) 


CTR 
: Measurement 
condition 


Pinout 
configuration 


ILQ30 
PC845 
5 
D 
V CEO 
: 5C (35V), 51 (30V) 


VISO: 5C (5,OOOVrms), 51 (5,300Vrms) 


CTR 
: Measurement 
condition 


Pinout 
configuration 


IL31 
PC4N32V 
5 
IF : 5C (80mA), 51 (50mA) 


VISO: 5C (2,500Vrms), 
51 (5,300Vrms) 


CTR 
: Measurement 
condition 


ILD31 
PC825 
5 
D 
V CEO 
: 5C (35V), 51 (30V) 


VISO: 5C (5,OOOVrms), 51 (5,300Vrms) 


CTR 
: Measurement 
condition 


Pinout 
configuration 


ILQ31 
PC845 
5 
D 
V CEO 
: 5C (35V), 51 (30V) 


VISO: 5C (5,OOOVrms), 51 (5,300Vrms) 


CTR 
: Measurement 
condition 


Pinout 
configuration 


IL55 
PC4N32V 
5 
h : 5C (80mA), 51 (60mA) 


V CEO 
: 5C (30V), 51 (55V) 


VISO: 5C (2,500Vrms), 
51 (7,500Vpeak, 
DC) 


Pc : 5C (150mW), 51 (210mW) 


CTR 
: Measurement 
condition 


ILD55 
PC825 
5 
D 
V CEO 
: 5C (35V), 51 (55V) 


VISO: 5C (5,OOOVrms), 51 (5,300Vrms) 


Pinout 
configuration 


ILQ55 
PC845 
5 
D 
V CEO 
: 5C (35V), 51 (55V) 


VISO: 5C (5,OOOVrms), 51 (5,300Vrms) 


Pinout 
configuration 
IL74 
PC713V 
5 
h : 5C (50mA), 51 (60mA) 


V CEO 
: 5C (35V), 51 (20V) 


VISO: 5C (5,OOOVrms), 51 (7,500Vpeak, 
DC) 


CTR 
: Measurement 
condition 


ILD74 
PC829 
5 
IF : 5C (50mA), 51 (60mA) 


V CEO 
: 5C (35V), 51 (20V) 


VISO: 5C (5,OOOVrms), 51 (7,500Vpeak, 
DC) 


CTR 
: Measurement 
condition 
ILQ74 
PC849 
5 
h : 5C (50mA), 51 (60mA) 


E : Electrical 


M : Mechanical 


SIEMENS MODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


V CEO 
: SC (35V), SI (20V) 


VISO: SC (5,OOOVrms), SI (7,500Vpeak, 
DC) 


CTR 
: Measurement 
condition 


IL201 
PC702V 
S 
h :SC (60mA), SI (100mA) 


V CEO 
: SC (70V), SI (30V) 


VISO: SC (5,OOOVrms), SI (7,500Vpeak, 
DC) 


Pc : SC (160mW), SI (200mW) 


CTR 
: Measurement 
condition 


IL202 
PC702V 
S 
h :SC (60mA), SI (lOOmA) 


V CEO 
: SC (70V), SI (30V) 


VISO: SC (5,OOOVrms),SI (7,500Vpeak, 
DC) 


Pc: 
SC (160mW), SI (200mW) 


CTR 
: Measurement 
condition 


IL203 
PC702V 
S 
h :SC (60mA), SI (100mA) 


V CEO 
: SC (70V), SI (30V) 


ViSO: SC (5,OOOVrms), SI (7,500Vpeak, 
DC) 


Pc : SC (160mW), SI (200mW) 


CTR 
: Measurement 
condition 


IL205 
PC316 
S 
D 
h :SC (50mA), SI (60mA) 


V CEO 
: SC (120V), SI (70V) 


CTR 
: Measurement 
condition 


Package: 
SC (4pin), SI (8pin) 


IL206 
PC316 
S 
D 
h :SC (50mA), SI (60mA) 


V CEO 
: SC (120V), SI (70V) 


CTR : Measurement 
condition 


Package: 
SC (4pin), SI (8pin) 


IL207 
PC316 
S 
D 
IF : SC (50mA), SI (60mA) 


V CEO 
: SC (120V), SI (70V) 


CTR 
: Measurement 
condition 


Package: 
SC (4pin), SI (8pin) 


ILZll 
PC317 
S 
D 
IF : SC (50mA), SI (60mA) 


V CEO 
: SC (35V), SI (70V) 


CTR 
: Measurement 
condition 
Package: 
SC (4pin), SI (6pin) 


IL212 
PC317 
S 
D 
h :SC (50mA), SI (60mA) 


V CEO 
: SC (35V), SI (70V) 


CTR 
: Measurement 
condition 


Package: 
SC (4pin), SI (6pin) 


E : Electrical 


M : Mechanical 


SIEMENS MODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


IL213 
PC317 
S 
D 
h :SC (50mA), SI (60mA) 


V CEO 
: SC (35V), SI (70V) 


CTR 
: Measurement 
condition 


Package: 
SC (4pin), SI (6pin) 


IL215 
PC317 
S 
D 
IF : SC (50mA), SI (60mA) 


V CEO 
: SC (35V), SI (30V) 


CTR 
: Measurement 
condition 


Package: 
SC (4pin), SI (8pin) 


IL216 
PC317 
S 
D 
IF : SC (50mA), SI (60mA) 


V CEO 
: SC (35V), SI (30V) 


CTR 
: Measurement 
condition 


Package: 
SC (4pin), SI (8pin) 


IL217 
PC317 
S 
D 
IF : SC (50mA), SI (60mA) 


V CEO 
: SC (35V), SI (30V) 


CTR 
: Measurement 
condition 


Package: 
SC (4pin), SI (8pin) 


IL221 
PC315 
S 
D 
V CEO 
: SC (35V), SI (30V) 


CTR 
: Measurement 
condition 


Package 
: Size 


SC (4pin), SI (8pin) 


IL222 
PC315 
S 
D 
V CEO 
: SC (35V), SI (30V) 


CTR 
: Measurement 
condition 


Package 
: Size 


SC (4pin), SI (8pin) 


IL223 
PC315 
S 
D 
V CEO 
: SC (35V), SI (30V) 


CTR 
: Measurement 
condition 


Package 
: Size 


SC (4pin), SI (8pin) 


IL250 
PC314 
S 
D 
h :SC (50mA), SI (lOOmA) 


V CEO 
: SC (35V), SI (30V) 


VISO: SC (2,500Vrms), 
SI (5,300Vrms) 


Pc: 
SC (150mW), SI (200mW) 


CTR 
: Measurement 
condition 


Package 
: Size 


SC (4pin), SI (8pin) 
IL251 
PC314 
S 
D 
IF : SC (50mA), SI (100mA) 


V CEO 
: SC (35V), SI (30V) 


VISO: SC (2,500Vrms), 
SI (5,300Vrms) 


E : Electrical 


M : Mechanical 


SIEMENS MODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


Pc: 
SC (150mW), SI (200mW) 


CTR 
: Measurement 
condition 


Package 
: Size 


SC (4pin), SI (8pin) 


lL252 
PC314 
S 
D 
IF : SC (50mA), SI (100mA) 


V CEO 
: SC (35V), SI (30V) 


V1SO 
: SC (2,500Vrms), 
SI (5,300Vrms) 


Pc: 
SC (150mW), SI (200mW) 


CTR 
: Measurement 
condition 


Package 
: Size 


SC (4pin), SI (8pin) 


lL256 
PC314 
D 
V CEO 
: SC (35V), SI (30V) 


CTR 
: Measurement 
condition 


Package: 
Size 


SC (4pin), SI (8pin) 


lL400 
S12MDlV 
S 
h 
: SC (50mA), SI (60mA) 


V1SO 
: SC (5,OOOVrms), SI (7,500Vpeak, 
DC) 


hT : Measurement 
condition 


lL410 
S21ME4 
S 
h 
: SC (50mA), SI (60mA) 


V1SO 
: SC (5,OOOVrms), SI (5,300Vrms) 


1FT: Measurement 
condition 


lL420 
S21ME3 
S 
h 
: SC (50mA) , SI (60mA) 


V1SO 
: SC (5,OOOVrms), SI (5,300Vrms) 


hT : Measurement 
condition 


lLCT6 
PC829 
S 
h 
: SC (50mA), SI (60mA) 


V CEO 
: SC (35V), SI (65V) 


V1SO 
: SC (5,OOOVrms), SI (7,500Vpeak, 
DC) 


CTR 
: Measurement 
condition 


lLD32 
PC825 
S 
D 
IF : SC (50mA), SI (80mA) 


V CEO 
: SC (35V), SI (30V) 


V,so : SC (5,OOOVrms), SI (5,300Vrms) 


CTR 
: Measurement 
condition 


Pinout 
configuration 
lLQ32 
PC845 
S 
D 
h 
: SC (50mA), SI (80mA) 


V CEO 
: SC (35V), SI (30V) 


V1SO 
: SC (5,OOOVrms), SI (5,300Vrms) 


CTR 
: Measurement 
condition 


Pinout 
configuration 


E : Electrical 


M : Mechanical 


SIEMENS MODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


ILD610-1 
PC826 
5 
D 
h : 5C (50mA), 51 (60mA) 


Visa: 5C (5,000Vrms), 
51 (5,300Vrms) 


CTR 
: Measurement 
condition 


Pinout 
configuration 


ILD610-2 
PC826 
5 
D 
IF : 5C (50mA), 51 (60mA) 


Visa: 5C (5,000Vrms), 
51 (5,300Vrms) 


CTR 
: Measurement 
condition 


Pinout 
configuration 


ILD610-3 
PC826 
5 
D 
h : 5C (50mA), 51 (60mA) 


Visa: 5C (5,000Vrms), 
51 (5,300Vrms) 


CTR 
: Measurement 
condition 


Pinout 
configuration 


ILD610-4 
PC826 
5 
D 
h : 5C (50mA), 51 (60mA) 


Visa: 5C (5,000Vrms), 
51 (5,300Vrms) 


CTR 
: Measurement 
condition 


Pinout 
configuration 


5FH600-0 
PC702VA 
5 
Visa: 5C (5,000Vrms), 
51 (2,800V, 1min.) 


Pc : 5C (lOOmW), 51 (150mW) 


5FH600-1 
PC702VB 
5 
Visa: 5C (5,000Vrms), 
51 (2,800V, 1min.) 


Pc: 
5C (lOOmW), 51 (150mW) 


5FH600-2 
PC702VC 
5 
Visa: 5C (5,000Vrms), 
51 (2,800V, 1min.) 


Pc : 5C (lOOmW), 51 (150mW) 


5FH600-3 
PC702VD 
5 
Visa: 5C (5,000Vrms), 
51 (2,800V, 1min.) 


Pc : 5C (lOOmW), 51 (150mW) 


5FH601-1 
PC702VA 
5 
Visa: 5C (5,000Vrms), 51 (5,300V, DC 1min.) 


Pc : 5C (160mW), 51 (l50mW) 


5FH601-2 
PC702VB 
5 
Visa: 5C (5,000Vrms), 51 (5,300V, DC 1min.) 


Pc : 5C (160mW), 51 (150mW) 


5FH601-3 
PC702VC 
5 
Visa: 5C (5,000Vrms), 51 (5,300V, DC 1min.) 


Pc : 5C (160mW), 51 (150mW) 
5FH601-4 
PC702VD 
5 
Visa: 5C (5,000Vrms), 51 (5,300V, DC 1min.) 


Pc : 5C (160mW), 51 (150mW) 


5FH601G-1 
PCll2A 
5 
h : 5C (50mA), 51 (60mA) 


Visa: 5C (5,000Vrms), 51 (5,300V, DC 1min.) 


Pc : 5C (160mW), 51 (lOOmW) 


CTR 
: 5C (40-120%), 
51 (40-120%) 


5FH601G-2 
PCll2A 
5 
IF : 5C (50mA), 51 (60mA) 


Visa: 5C (5,000Vrms), 51 (5,300V, DC 1min.) 


E : Electrical 


M : Mechanical 


SIEMENS MODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


Pc : SC (160mW), SI (100mW) 


CTR 
: SC (40-120%), 
SI (63-125%) 


SFH601G·3 
PC1l2B 
S 
h :SC (50mA), SI (60mA) 


Visa: SC (5,000Vrms), SI (5,300V, DC 1min.) 


Pc : SC (160mW), SI (100mW) 


CTR : SC (80-200%), 
SI (100-200%) 


SFH601G·4 
PC1l2B 
S 
IF : SC (50mA), SI (60mA) 


Visa: SC (5,OOOVrms),SI (5,300V, DC 1min.) 


Pc : SC (160mW), SI (100mW) 


CTR 
: SC (80-200%), 
SI (160-320%) 


SFH609-1 
PC702VA 
S 
V CEO 
: SC (70V), SI (90V) 


Visa: SC (5,OOOVrms), SI (5,300Vrms, 
DC 


1min.) 


Pc : SC (160mW), SI (150mW) 


SFH609·2 
PC702VB 
S 
V CEO 
: SC (70V), SI (90V) 


Visa: SC (5,000Vrms), 
SI (5,300Vrms, 
DC 


1min.) 


Pc : SC (160mW), SI (150mW) 


SFH609-3 
PC702VC 
S 
V CEO 
: SC (70V), SI (90V) 


Visa: SC (5,000Vrms), 
SI (5,300Vrms, 
DC 


1min.) 


Pc: 
SC (160mW), SI (150mW) 


SFK610-1 
PC817 
S 
D 
IF : SC (50mA), SI (60mA) 


V CEO 
: SC (35V), SI (70V) 


Visa: SC (5,000Vrms), 
SI (5,300Vrms) 


CTR 
: Measurement 
condition 


Pinout 
configuration 
SFK610-2 
PC817 
S 
D 
h :SC (50mA), SI (60mA) 


V CEO 
: SC (35V), SI (70V) 


Visa: SC (5,000Vrms), 
SI (5,300Vrms) 


CTR 
: Measurement 
condition 


Pinout 
configuration 
SFK610-3 
PC817 
S 
D 
h :SC (50mA), SI (60mA) 


V CEO 
: SC (35V), SI (70V) 


Visa: SC (5,000Vrms), 
SI (5,300Vrms) 


CTR 
: Measurement 
condition 


Pinout 
configuration 
SFK610-4 
PC817 
S 
D 
h :SC (50mA), SI (60mA) 


E : Electrical 


M : Mechanical 


SIEMENS MODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


V CEO 
: 5C (35V), 51 (70V) 


VISO: 5C (5,OOOVrms), 51 (5,300Vrms) 


CTR 
: Measurement 
condition 


Pinout 
configuration 


5FK61l-1 
PC817 
5 
D 
h :5C (50mA), 51 (60mA) 


V CEO 
: 5C (35V), 51 (70V) 


VISO: 5C (5,OOOVrms), 51 (5,300Vrms) 


CTR 
: Measurement 
condition 


Pinout 
configuration 


5FK61l-2 
PC817 
5 
D 
h :5C (50mA), 51 (60mA) 


V CEO 
: 5C (35V), 51 (70V) 


VISO: 5C (5,OOOVrms), 51 (5,300Vrms) 


CTR 
: Measurement 
condition 


Pinout 
configuration 


5FK61l·3 
PC817 
5 
D 
IF : 5C (50mA), 51 (60mA) 


V CEO 
: 5C (35V), 51 (70V) 


VISO: 5C (5,OOOVrms),51 (5,300Vrms) 


CTR 
: Measurement 
condition 


Pinout 
configuration 


5FK61l-4 
PC817 
5 
D 
IF : 5C (50mA), 51 (60mA) 


V CEO 
: 5C (35V), 51 (70V) 


VISO: 5C (5,OOOVrms), 51 (5,300Vrms) 


CTR 
: Measurement 
condition 


Pinout 
configuration 


[ TOSHIBA VS. SHARP 
I 
E : Electrical 


M : Mechanical 


TOSHIBA 
MODEL NO. 
SHARP 
MODEL 
NO. 
E 
M 
DIFFERENCE 


4N25 
PC4N25V 


4N25A 
PC4N25V 


4N26 
PC4N26V 


4N27 
PC4N27V 


4N28 
PC4N28V 


4N29 
PC4N29V 


4N29A 
PC4N29V 


4N30 
PC4N30V 


4N31 
PC4N30V 
CTR 
: SC (500%), TO (50%) 


4N32 
PC4N32V 


4N32A 
PC4N32V 


4N33 
PC4N33V 


4N35 
PC4N35V 


4N36 
PC4N36V 


4N37 
PC4N37V 


4N38 
PC702V 
S 
IF : SC (60mA), TO (80mA) 


V CEO 
: SC (70V), TO (80V) 


Visa: SC (5,000Vrms), TO (2,500Vrms) 


Pc : SC (160mW), TO (150mW) 


CTR 
: Measurement 
condition 


4N38A 
PC702V 
S 
h : SC (60mA), TO (80mA) 


V CEO 
: SC (70V), TO (80V) 


Visa: SC (5,000Vrms), TO (1,775Vrms) 


Pc : SC (160mW), TO (150mW) 


CTR 
: Measurement 
condition 


6N135 
6N135 


6N136 
6N136 


6N137 
6N137 


6N138 
6N138 


6N139 
6N139 


CNY17-2 
PC702VB 
Visa: SC (5,000Vrms), TO (2,500Vrms) 


Pc : SC (160mW), TO (150mW) 


CNY17-3 
PC702VC 
S 
Visa: SC (5,000Vrms), 
TO (2,500Vrms) 


Pc: 
SC (160mW), TO (150mW) 


CNY17-4 
PC702VD 
S 
Visa: SC (5,OOOVrms), TO (2,500Vrms) 


E : Electrical 


M : Mechanical 


TOSHIBA 
MODEL NO, 
SHARP 
MODEL 
NO, 
E 
M 
DIFFERENCE 


Pc : SC (160mW), TO (150mW) 


TLP504A 
PC829 
S 
h :SC (50mA), TO (60mA) 


V CEO 
: SC (35V), TO (55V) 


Visa: SC (5,000Vrms), 
TO (2,500Vrms) 


CTR (MAX,) : SC (400%), TO (600%) 


TLP504A-GB 
PC829 
S 
h : SC (50mA), TO (60mA) 


V CEO 
: SC (35V), TO (55V) 


Visa: SC (5,000Vrms), TO (2,500Vrms) 


CTR 
(MAX.) : SC (400%), TO (600%) 


TLP504A-2 
PC849 
S 
V CEO 
: SC (35V), TO (55V) 


Visa: SC (5,000Vrms), TO (2,500Vrms) 


CTR 
(MAX.) : SC (400%), TO (600%) 


TLP504A-2GB 
PC849 
S 
V CEO 
: SC (35V), TO (55V) 


Visa: SC (5,000Vrms), 
TO (2,500Vrms) 


Pc : SC (150mW), TO (lOOmW) 


CTR 
: SC (50-400%), 
TO (100-600%) 


TLP511GA 
S12MD3 
S 
Visa: SC (1,500Vrms), 
TO (2,500Vrms) 


1FT: SC (15mA), TO (7mA) 


TLP520 
PC814 
S 
h :SC (50mA), TO (60mA) 


V CEO 
: SC (35V), TO (55V) 


Visa: SC (5,000Vrms), 
TO (2,500Vrms) 


CTR 
: Measurement 
condition 


TLP520GB 
PC814 
S 
h :SC (50mA), TO (60mA) 


V CEO 
: SC (35V), TO (55V) 


Visa: SC (5,000Vrms), TO (2,500Vrms) 
TLP520-2 
PC824 
S 
V CEO 
: SC (35V), TO (55V) 


Visa: SC (5,000Vrms), 
TO (2,500Vrms) 


CTR 
: Measurement 
condition 
TLP520-2GB 
PC824 
S 
V CEO 
: SC (35V), TO (55V) 


Visa: SC (5,000Vrms), 
TO (2,500Vrms) 


CTR 
: Measurement 
condition 
TL520-4 
PC844 
S 
V CEO 
: SC (35V), TO (55V) 


Visa: SC (5,000Vrms), 
TO (2,500Vrms) 


CTR 
: Measurement 
condition 
TLP520-4GB 
PC844 
S 
V CEO 
: SC (35V), TO (55V) 


Visa: SC (5,000Vrms), 
TO (2,500Vrms) 


CTR 
: Measurement 
condition 
TLP521-1 
PC817 
S 
IF : SC (50mA), TO (70mA) 


E : Electrical 


M : Mechanical 


TOSHIBA MODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


V CEO 
: SC (35V), TO (55V) 


VISO: SC (5,000Vrms), 
TO (2,500Vrms) 


TLP521-1A 
PC817 
S 
h :SC (50mA), TO (70mA) 


V CEO 
: SC (35V), TO (55V) 


VISO: SC (5,000Vrms) , TO (2,500Vrms) 


TLP521·1BL 
PC817CD 
S 
h : SC (50mA), TO (70mA) 


V CEO 
: SC (35V), TO (55V) 


VISO: SC (5,000Vrms), 
TO (2,500Vrms) 


TLP521·1GB 
PC817BD 
S 
h :SC (50mA), TO (70mA) 


V CEO 
: SC (35V), TO (55V) 


VISO: SC (5,000Vrms), 
TO (2,500Vrms) 


CTR 
: SC (130-600%), 
TO (100-600%) 


TLP521-1GR 
PC817B 
S 
IF : SC (50mA), TO (70mA) 


V CEO 
: SC (35V), TO (55V) 


VISO: SC (5,000Vrms), 
TO (2,500Vrms) 


CTR 
: SC (130-260%), 
TO (100-300%) 


TLP521-1Y 
PC817A 
S 
h : SC (50mA), TO (70mA) 


V CEO 
: SC (35V), TO (55V) 


VISO: SC (5,000Vrms), 
TO (2,500Vrms) 


CTR 
: SC (80-160%), 
TO (50-150%) 


TLP521·1YG 
PC817AB 
S 
h :SC (50mA), TO (70mA) 


V CEO 
: SC (35V), TO (55V) 


VISO: SC (5,000Vrms), 
TO (2,500Vrms) 


CTR 
: SC (80-260%), 
TO (50-300%) 


TLP521·2 
PC827 
S 
V CEO 
: SC (35V), TO (55V) 


VISO: SC (5,000Vrms), 
TO (2,500Vrms) 


Pc : SC (150mW), TO (100mW) 


TLP521-2A 
PC827 
S 
V CEO 
: SC (35V), TO (55V) 


VISO: SC (5,000Vrms), 
TO (2,500Vrms) 


Pc : SC (150mW), TO (100mW) 


TLP521·2GB 
PC827BD 
S 
V CEO 
: SC (35V), TO (55V) 


VISO: SC (5,000Vrms), TO (2,500Vrms) 


Pc : SC (150mW), TO (100mW) 


CTR 
: SC (130-600%), 
TO (100-600%) 


TLP521-3 
PC837 
S 
V CEO 
: SC (35V), TO (55V) 


VISO: SC (5,000Vrms), 
TO (2,500Vrms) 


Pc : SC (150mW), TO (100mW) 


TLP521-3A 
PC837 
S 
V CEO 
: SC (35V), TO (55V) 


E : Electrical 


M : Mechanical 


TOSHIBA 
MODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


Visa: SC (5,000Vrms), 
TO (2,500Vrms) 


Pc : SC (150mW), TO (100mW) 


TLP521-3GB 
PC837BD 
S 
V CEO 
: SC (35V), TO (55V) 


V,so : SC (5,000Vrms), 
TO (2,500Vrms) 


Pc : SC (150mW), TO (100mW) 


CTR 
: SC (130-600%), 
TO (100-600%) 


TLP521-4 
PC847 
S 
V CEO 
: SC (35V), TO (55V) 


V,so : SC (5,000Vrms), 
TO (2,500Vrms) 


Pc : SC (l50mW), 
TO (100mW) 


TL521-4A 
PC847 
S 
V CEO 
: SC (35V), TO (55V) 


Visa 
: SC (5,000Vrms), 
TO (2,500Vrms) 


Pc : SC (150mW), TO (100mW) 


TLP521-4GB 
PC847BD 
S 
V CEO 
: SC (35V), TO (55V) 


Visa 
: SC (5,000Vrms), 
TO (2,500Vrms) 


Pc : SC (150mW), TO (100mW) 


CTR 
: SC (130-600%), 
TO (100-600%) 


TLP523 
PC852 
S 
h :SC (50mA) TO (60mA) 


V CEO 
: SC (300V), TO (55V) 


V,so : SC (5,000Vrms), TO (2,500Vrms) 


CTR 
: Measurement 
condition 


TLP523-2 
PC8D52 
V CEO 
: SC (300V), TO (55V) 


V,so : SC (5,000Vrms), 
TO (2,500Vrms) 


Pc : SC (150mW), TO (100mW) 


CTR 
: Measurement 
condition 
TLP523-4 
PC8Q52 
V CEO 
: SC (300V), TO (55V) 


VISO: SC (5,000Vrms), 
TO (2,500Vrms) 


Pc : SC (150mW), TO (100mW) 


CTR : Measurement 
condition 
TLP531 
PC702V 
S 
h : SC (60mA), TO (70mA) 


V CEO 
: SC (70V), TO (55V) 


Visa: SC (5,000Vrms), 
TO (2,500Vrms) 


Pc : SC (160mW), TO (150mW) 


CTR 
: Measurement 
condition 
TLP531BL 
PC702V 
S 
IF : SC (60mA), TO (70mA) 


V CEO 
: SC (70V), TO (55V) 


V,so : SC (5,000Vrms), 
TO (2,500Vrms) 


Pc : SC (160mW), TO (150mW) 


CTR 
: Measurement 
condition 


E : Electrical 


M : Mechanical 


TOSHIBA 
MODEL NO. 
SHARP 
MODEL 
NO. 
E 
M 
DIFFERENCE 


TLP531GB 
PC702V 
S 
IF : SC (60mA), TO (70mA) 


V CEO 
: SC (70V) TO (55V) 


VISO 
: SC (5,000Vrms), 
TO (2,500Vrms) 


Pc : SC (160mW), TO (150mW) 


CTR : Measurement 
condition 


TLP531GR 
PC702V 
S 
IF : SC (60mA), TO (70mA) 


V CEO 
: SC (70V), TO (55V) 


V,so : SC (5,000Vrms), 
TO (2,500Vrms) 


Pc : SC (160mW), TO (150mW) 


CTR 
: Measurement 
condition 


TLP531Y 
PC702V 
S 
h :SC (60mA), TO (70mA) 


V CEO 
: SC (70V), TO (55V) 


V,so : SC (5,000Vrms), 
TO (2,500Vrms) 


Pc : SC (160mW), TO (150mW) 


CTR 
: Measurement 
condition 


TLP531YG 
PC702V 
S 
IF : SC (60mA), TO (70mA) 


V CEO 
: SC (70V), TO (55V) 


V,so : SC (5,000Vrms), 
TO (2,500Vrms) 


Pc : SC (160mW), TO (150mW) 


CTR 
: Measurement 
condition 


TLP532 
PC714V 
S 
IF : SC (50mA), TO (70mA) 


V CEO 
: SC (35V), TO (55V) 


V,so : SC (5,000Vrms), 
TO (2,500Vrms) 


TLP532BL 
PC714VC 
S 
IF : SC (50mA), TO (70mA) 


V CEO 
: SC (35V), TO (55V) 


V,so : SC (5,000Vrms), 
TO (2,500Vrms) 


CTR 
: SC (200-400%), 
TO (200-600%) 


TLP532GB 
PC714VBC 
S 
h :SC (50mA) TO (70mA) 


V CEO 
: SC (35V), TO (55V) 


V,so : SC (5,000Vrms), 
TO (2,500Vrms) 


CTR 
: SC (130-400%), 
TO (100-600%) 


TLP532GR 
PC714VB 
S 
h :SC (50mA), TO (70mA) 


V CEO: 
SC (35V), TO (55V) 


VISO 
: SC (5,000Vrms), 
TO (2,500Vrms) 


CTR 
: SC (130-260%), 
TO (100-300%) 


TLP532Y 
PC714VA 
S 
h :SC (50mA), TO (70mA) 


V CEO 
: SC (35V), TO (55V) 


ViSO 
: SC (5,000Vrms), 
TO (2,500Vrms) 


E : Electrical 


M : Mechanical 


TOSHIBA 
MODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


CTR : SC (80-160%), 
TO (50-150%) 


TLP532YG 
PC714VAB 
S 
IF : SC (50mA), TO (70mA) 


V CEO 
: SC (35V), TO (55V) 


Vise: SC (5,000Vrms), TO (2,500Vrms) 


CTR 
: SC (80-260%), 
TO (50-300%) 


TLP541G 
S12MDlV 
S 
IF : SC (50mA), TO (70mA) 


Vise: SC (5,000Vrms), 
TO (2,500Vrms) 


1FT: SC (15mA), TO (7mA) 


TLP542G 
S22MD2 
S 
IF : SC (50mA), TO (70mA) 


V DRM 
: SC (600V), TO (400V) 


Vise: SC (5,000Vrms), 
TO (2,500Vrms) 


1FT: SC (8mA), TO (7mA) 


TLP543J 
S22MD2 
S 
IF : SC (50mA), TO (70mA) 


Vise: SC (5,000Vrms), 
TO (2,500Vrms) 


1FT: SC (8mA), TO (10mA) 


TLP545J 
S22MDlV 
S 
IF : SC (50mA), TO (70mA) 


Vise: SC (5,000Vrms), 
TO (2,500Vrms) 


TLP550 
PC917 
CTR 
(MIN.) : SC (19%), TO (10%) 


CMH 
: Measurement 
condition 


TLP551 
PC918 
CTR 
(MIN.) : SC (19%), TO (10%) 


CMH 
: Measurement 
condition 


TLP552 
PC910 
CTR 
(TYP.) 
: SC (1,000%), TO (700%) 


CMH 
: Measurement 
condition 


TLP560G 
SllMD5T 
Vise: SC (5,000Vrms), TO (2,500Vrms) 


1FT: Measurement 
condition 


TLP570 
PC715V 
S 
h :SC (50mA), TO (70mA) 


Vise: SC (5,000Vrms), 
TO (2,500Vrms) 


CTR 
: Measurement 
condition 


TLP571 
PC4N32V 
S 
IF : SC (80mA), TO (70mA) 


V CEO 
: SC (30V), TO (35V) 


CTR 
: Measurement 
condition 


TLP575 
PC4N32V 
S 
h :SC (80mA), TO (60mA) 


V CEO 
: SC (30V), TO (35V) 


CTR 
: Measurement 
condition 
TLP576 
PC715V 
S 
h :SC (50mA), TO (60mA) 


CTR 
: Measurement 
condition 


TLP620 
PC814 
S 
IF : SC (50mA), TO (60mA) 


V CEO 
: SC (35V), TO (55V) 


E : Electrical 


M : Mechanical 


TOSHIBA 
MODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


CTR 
: Measurement 
condition 


TLP620GB 
PC814 
S 
h :SC (50mA), TO (60mA) 


V CEO 
: SC (35V), TO (55V) 


CTR : Measurement 
condition 


TLP620-2 
PC824 
S 
V CEO 
: SC (35V), TO (55V) 


Pc : SC (150mW), TO (100mW) 


CTR 
: Measurement 
condition 


TLP620-2GB 
PC824 
S 
V CEO 
: SC (35V), TO (55V) 


Pc : SC (150mW), TO (100mW) 


CTR 
: Measurement 
condition 


TLP620-4 
PC844 
S 
V CEO 
: SC (35V), TO (55V) 


Pc : SC (150mW), TO (100mW) 


CTR : Measurement 
condition 


TLP620-4GB 
PC844 
S 
V CEO 
: SC (35V), TO (55V) 


Pc : SC (150mW), TO (100mW) 


CTR 
: Measurement 
condition 


TLP621 
PC817 
S 
h :SC (50mA), TO (60mA) 


V CEO 
: SC (35V), TO (55V) 


TLP621GB 
PC817BD 
S 
h :SC (50mA), TO (60mA) 


V CEO 
: SC (35V), TO (55V) 


CTR 
: SC (130-600%), 
TO (100-600%) 


TLP621-2 
PC827 
S 
V CEO 
: SC (35V), TO (55V) 


Pc : SC (150mW), TO (100mW) 


TLP621-2GB 
PC827BD 
S 
V CEO 
: SC (35V), TO (55V) 


Ptot 
: SC (150mW), TO (100mW) 


CTR 
: SC (130-600%), 
TO (100-600%) 


TLP621-3 
PC837 
S 
V CEO 
: SC (35V), TO (55V) 


Pc : SC (150mW), TO (100mW) 


TLP621-3GB 
PC837BD 
S 
V CEO 
: SC (35V), TO (55V) 


Pc: 
SC (150mW), TO (100mW) 


CTR 
: SC (130-600%), 
TO (100-600%) 


TLP621-4 
PC847 
S 
V CEO 
: SC (35V), TO (55V) 


Pc : SC (150mW), TO (100mW) 


TLP621-4GB 
PC847BD 
S 
V CEO 
: SC (35V), TO (55V) 


Pc: 
SC (150mW), TO (100mW) 


CTR 
: SC (130-600%), 
TO (100-600%) 


TLP627 
PC852 
S 
IF : SC (50mA), TO (60mA) 


CTR 
: Measurement 
condition 


E : Electrical 


M : Mechanical 


TOSHIBA 
MODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


TLP627-2 
PC8D52 
Pc : SC (150mW), TO (100mW) 


CTR 
: Measurement 
condition 


TLP627-4 
PC8Q52 
Pc : SC (150mW), TO (100mW) 


CTR 
: Measurement 
condition 


TLP630 
PC733 
S 
h : SC (50mA), TO (60mA) 


V CEO 
: SC (35V), TO (55V) 


CTR 
: Measurement 
condition 


TLP630GB 
PC733 
S 
IF : SC (50mA), TO (60mA) 


V CEO 
: SC (35V), TO (55V) 


CTR 
: Measurement 
condition 


TLP631 
PC702V 
V CEO 
: SC (70V), TO (55V) 


Pc : SC (160mW), TO (150mW) 


CTR 
: Measurement 
condition 


TLP631GB 
PC702V 
V CEO 
: SC (70V), TO (55V) 


Pc : SC (160mW), TO (150mW) 


CTR 
: Measurement 
condition 


TLP632 
PC714V 
S 
IF : SC (50mA), TO (60mA) 


V CEO 
: SC (35V), TO (55V) 


TLP632GB 
PC714VBC 
S 
h : SC (50mA), TO (60mA) 


V CEO 
: SC (35V), TO (55V) 


CTR 
: SC (130-400%), 
TO (100-600%) 


TLP635 
PC1I2 
S 
D 
h : SC (50mA), TO (60mA) 


V CEO 
: SC (70V), TO (55V) 


Pc : SC (160mW), TO (150mW) 


CTR : Measurement 
condition 


Leadframe 
width 


TLP635GB 
PC1I2 
S 
D 
IF : SC (50mA), TO (60mA) 


V CEO 
: SC (70V), TO (55V) 


Pc : SC (160mW), TO (l50mW) 


CTR : Measurement 
condition 


Leadframe 
width 


TLP635F 
PC1I2 
S 
IF : SC (50mA), TO (60mA) 


V CEO 
: SC (70V), TO (55V) 


Pc : SC (160mW), TO (150mW) 


CTR 
: Measurement 
condition 


TLP635F-GB 
PC1I2 
S 
h : SC (50mA), TO (60mA) 


V CEO 
: SC (70V), TO (55V) 


Pc : SC (160mW), TO (150mW) 


E : Electrical 


M : Mechanical 


TOSHIBA 
MODEL NO. 
SHARP MODEL NO. 
E 
M 
DIFFERENCE 


CTR : Measurement 
condition 


TLP636 
PC113 
S 
D 
h :SC (50mA), TO (60mA) 


V CEO 
: SC (70V), TO (55V) 


Pc : SC (160mW), TO (150mW) 


CTR 
: Measurement 
condition 


Leadframe 
width 


TLP636GB 
PC113 
S 
D 
h :SC (50mA), TO (60mA) 


V CEO 
: SC (70V), TO (55V) 


Pc : SC (160mW), TO (150mW) 


CTR 
: Measurement 
condition 


Leadframe 
width 


TLP636F 
PC113 
S 
IF : SC (50mA), TO (60mA) 


V CEO 
: SC (70V), TO (55V) 


Pc: 
SC (160mW), TO (150mW) 


CTR : Measurement 
condition 


TLP636F-GB 
PC113 
S 
h :SC (50mA), TO (60mA) 


V CEO 
: SC (70V), TO (55V) 


Pc : SC (160mW), TO (150mW) 


CTR 
: Measurement 
condition 


TLP641G 
S12MDlV 
1FT: SC (15mA), TO (7mA) 


TLP64l] 
S22MDlV 


TLP650 
PC917 
S 
Visa: SC (2,500Vrms), 
TO (5,000Vrms) 


CTR (MIN.) : SC (19%), TO (10%) 


CMH 
: Measurement 
condition 


TLP651 
PC918 
S 
Visa : SC (2,500Vrms), 
TO (5,000Vrms) 


CTR (MIN.) : SC (19%), TO (10%) 


CMH 
: Measurement 
condition 


TLP666G 
S21ME4 
S 
D 
V DRM 
: SC (600V), TO (400V) 


1FT: Measurement 
condition 


Package: 
SC (6pin), TO (5pin) 


TLP666GF 
S21ME4F 
D 
V DRM 
: SC (600V), TO (400V) 


1FT: Measurement 
condition 


Package: 
SC (6pin), TO (5pin) 
TLP666j 
S21ME4 
S 
D 
1FT: SC (7mA), TO (lOmA) 


Package: 
SC (6pin), TO (5pin) 
TLP666jF 
S21ME4F 
S 
D 
1FT: SC (7mA), TO (10mA) 


Package: 
SC (6pin), TO (5pin) 


TLP2530 
PC9Dl7 
Pc : SC (45mW), TO (35mW) 


E : Electrical 


M : Mechanical 


TOSHIBA 
MODEL NO. 
SHARP 
MODEL 
NO. 
E 
M 
DIFFERENCE 


CTR (MIN.) :SC 
(19%), TO (7%) 


CMH 
: Measurement 
condition 


TLP2531 
PC9D17 
Pc : SC (45mW), TO (35mW) 


CMH 
: Measurement 
condition 


TLP2601 
6N137 
S 
Pc : SC (85mW), TO (40mW) 


CMR (TYP.) : SC (500V/ jls), TO (10kV / jls) 


TLP2630 
PC9D10 
S 
IF : SC (20mA), TO (15mA) 


Pc : SC (40mW), TO (60mW) 


CMH 
: Measurement 
condition 


